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How to 


help your customers 
COUNTrol their production 








Do your customers complain of 





spotty production . . . short-runs, 


over-runs, uncertain quality control, 





uneven performance from your 
machine or product? If so, there’s 


one thing you can do about it... 





build a Veeder-Root Counter into 





your product as a standard integral 


part. Then you can offer your 








customers constant visual Countrol 





of your product’s performance .. . 
which amounts to recorded proof 
of your product’s guarantee. 

You’ll find, too, that built-in 
counters build up sales. And you can 
count on us to “‘teach your product 

\ to count”’. Write. 





¥ 
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you count on Veeder-Root! 


: NEW 
“VISICOUNTER” 


Gives greater figure-visibility with dome-shaped 
window. Better suited for panel mounting. 
This rugged, heavy duty counter comes in both 
ratchet and geared types. 6 non-overthrow 
wheels. 1-piece case. 


Veeder-Root... 


Everyone can Count on HARTFORD 2, CONNECTICUT 
—_—_—_ Hartford, Conn. « Greenville, S.C. * Altoona, Pa. * Chicago 
New York + Los Angeles * San Francisco * Montreal 
Offices and Agents in Principal Cities 





THE 


ENGINEER'S 
BOOKSHELF 


has been revised 


to include the many 


excellent reference 
books published during 
1957 and 1958. 


The list now includes the 
e 20 best handbooks 


e 542 basic references in 
22 specialized fields 


* 161 technical periodicals 
published by manufacturers, 
the trade press, technical 
societies, universities 
and the government. 


Watch for this 16-page report 
in next week’s DESIGN issue. 
March 30 
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Product Engineering Editors 
write the articles themselves 


when objectivity and speed 


are essential ... 


Unbiased evaluations of products, 
processes, methods, are subjects 
of 14 staff-written feature articles 
published in the past six months. 


R & D: Can it pay for the small company? Oct 6 
What you need for a better laboratory. Oct 13 
Modern tools for the draftsman. Oct 13 

When model shops pay off. Oct 13 

When choosing the right motor. Oct 13 
Passport to tomorrow’s new products. Dec 29 
Solution by analogy. Jan 26 

Reliability of electrical connections. Feb 2 
What’s new about the new papers. Feb 16 
ASLE’s gear symposium. Feb 16 

One-man engineering firm. Feb 23 
Electromachining speeds its attack. Mar 2 
Welcome inventors: from ideas to profits. Mar 9 
The engineer’s bookshelf. Mar 30 


20 engineer-editors, specialists in this 
wide range of subject matter, are 
ready to take on any assignment at 
the crook of the chief editor's finger. 


And Editor Tangerman has shown the 
way. His description of “‘How Moscow 
Designs” (July 14, ‘58) won a Merit 
Award in the Fifth Annual Jesse H. 
Neal Editorial Achievement Awards 
announced last week. 


DON’T MISS THEM! 





DEPARTMENTS: 
SIDELIGHTS 4 
LETTERS 6 
HORIZONS 15 


SIGNIFICANT 
COMPONENTS 


NEW LITERATURE 
PUBLISHER’S POSTSCRIPT 


FY! PERSONAL 





WHY NOT R & D? 


MATERIALS: 


PROCESSES: 


DESIGN: 


ELECTRICAL: 


GOVERNMENT: 
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FEATURED: 


RECOVERY FROM SPACE. Here are the problems and how they are being 


solved to bring a space traveler safely home 


WHO NEEDS TO KNOW...AND WHAT? How engineers communicate within 


the operating organization 


TRENDS IN APPEARANCE DESIGN. How much appearance design does a 


FIELDS OF INTEREST: 


Three new industrial fibers unveiled and more coming 
Improved transparent plastics are on the way 
Polycarbonate resin withstands — 150 to 243 F 

New resins—one up, one down 


Electron-beam welders promise stronger, more ductile welds. . . 
Sweat-cooled materials for service above 1550 F 


High-capacity metering valve termed a major breakthrough. 
Wood bearings can outperform cast iron 
Oven of the future is spherical, made of aluminum 


Autorail, a French diesel train, has plastic body components 


Standard frequency sources from England and Switzerland 
Transistors correct Telex signals in Germany 


Electric switch gets plastic innards 


Low-cost load tester for corrosion research 
lons and radicals—New words V 


Soviets say radiation belts less intense than reported 


Atomic patent case being decided by the Supreme Court 
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4 SIDELIGHTS 


@ Two months late and some 785 
Ib light the US followed USSR’s 
lead and put a gold-plated cone 
into orbit around the sun. We're 
now batting .200 on moonshots 
(1 for 5) and .467 on satellites 
(3 for 5 Explorers, 2 for 8 Van- 
guards plus Discoverer and Atlas) 
Total for all published tries is 8 
for 20. When people start mak 
ing that trip (and returning 

p 17) we'll have to offer them a 
heck of a lot better than an even 
chance of getting home safe 


@ Engineering job titles (p 25) have fascinated us for some time. You 
can spend hours trying to imagine the duties of a director of research 
associated interests, for example, or a specialist in personnel and experi- 
mental control. How would you like to be a project gage engineer, or an 
analytical engineer (aren't we all?), or a principal engineer? Which 
brings us to a problem in job titles a manufacturer we know struggled 
with for a month. Seems he had a complex filtering system in his plant 
that automatically bypassed, flushed and cleaned itself under the control 
of a specially designed, built-in computer. What were they to call the 
man who serviced the system? The research department came up with 
suggestion and management bought it. The job now officially calls for a 
thinking filter’s man 


@ The Design Engineering Conference and Show are scheduled for Con 
vention Hall in Philadelphia this year. Conferences will be held in the 
mornings and over 400 exhibitors will open their booths in the afternoons 
of May 25-28. Most of the Propucr ENGINEERING staff will be there 
(our booth is number 1300), and we'll be delighted to meet you and solve 
the world’s engineering problems over a cup of coffee and frankfurter 
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CAMERON FORGING 


Unique Metallurgical Properties 


AMS-6407 LANDING GEAR 
COMPONENT MUST 
WITHSTAND UNUSUAL STRESSES. 


Typical Properties 


Reduction 
Tensile Yield Elon- of Area 
Strength Strength gation Transverse 


A Tube, Transverse 236,000 203,000 12.7% 45.1% 
B Fork, Transverse 233,000 205,000 10.6% 31.9% 


A-286 JET ENGINE TURBINE 
WHEEL OF SPECIAL ALLOY 
MEETS UNUSUAL DEMANDS. 


Typical Properties 


Yield 
Tensile Strength Elon- Reduction 
Strength .2% Offset gation of Area 
A Hub, Longitudinal 158,000 117,000 22.2% 40.0% 
B Web, Radial 159,000 116,000 21.3% 40.0% 
C Rim, Tangential 162,000 117,000 203% 39.7% 
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UNIFORMLY FINE GRAIN SIZE 
and uniformly high properties from 
center to surface are characteristic of 
the Cameron technique. Intricate, 
unusual, or conventional shapes are 
produced in a single heat. 
INCREASED TRANSVERSE DUC- 
TILITY—several times above normally 
expected values. Transition from billet 
to final shape results in movement of 
metal under high internal pressure. 
HIGH ULTRASONIC STAND- 
ARDS are consistently met by internal 
working of the metal which breaks up 
segregated material inherent in the 
center of steel and high density alloys. 
PARTING LINE PROPERTIES-The 
totally enclosed method of forging, 
eliminating a flash line, avoids flash 
line magnetic indications and the 
localizing effect of the flash grain on 
transverse, fatigue, and stress rupture 


properties. 


Extreme service components for air- 
frames, jet engines, guided missiles and 
a wide variety of other end uses are 
finding a solution in the Cameron 
split-die forging process. If you have 


a problem . . . call, write or come by 


IRON WORKS, INC. 


SPECIAL PRODUCTS DEPARTMENT 
P.O. Box 1212, Houston, Texas 


CIRCLE 51 READER SERVICE CARD 





The sky’s the limit 


when you 
design for 


MOLDED 
FIBER 
GLASS 








S\ 
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... because 

MOLDED FIBER GLASS + 
can be molded to 

almost any size or shape 


. 


Products designed especially 
for MOLDED FIBER GLASS 
can incorporate your favorite 
ideas . . . unusual, modern, 
streamlined designs 

and still cost less. Because 
MOLDED FIBER GLASS can be 
molded into complex, deep- 
draw, one-piece shapes... 
large or small... easily and 
economically. 

In addition, MOLDED FIBER 
GLASS is strong, lightweight, 
corrosion-resistant, impact re- 
sistant, dielectric, beautiful. 
It makes products better. 


Write today for 
free engineering handbook. 


Moided 
Fiber 
Glass 
Company | 


4423 Benefit Avenue, Ashtabula, Ohio 





Who Said the World Is Flat? 


lo the Editor 

In your editorial “‘. . . It’s what we know 
that ain’t so” (Feb 2, p 39), the Greek 
modelmakers of 65 BC were but copyists 
too. Isaiah wrote sometime between 774 
and 732 BC concerning the creater of it 
all, Jehovah, that “It is He that sitteth 
above the circle of the earth . . .” (Isaiah 
40):22—American Standard version). 

And what does the “circle of the earth” 
sit on? “He is stretching out the north 
over the empty place, hanging the earth 
upon nothing.” (Job 27:7—New World 
l'ranslation This was written not 2000 
years ago, but 3500 years ago, sometime 
between 1657 and 1593 BC. 

Jack P BLOMGREN 
Aerovox Corp 
Myrtle Beach, SC 


lo the Editor 
Could it be that the “what we know 
that ain’t so”’ is in this case involved with 
the time that the model solar system was 
ictually made? After all, the time is still 
only an opinion—and therefore still open 
to question. It is therefore possible that in 
this case the crank was made by a “crank.” 
R M. Fianpt, director 
Product Design and Development 
Globe-Union In 
Milwauke: 


@A number of readers have 
SUTprise 


expressed 
at the statement that a working 
model of the solar system was made in 
65 BC in Greece (PE—Feb. 2, p. 39 
George Sarton, in his “History of Science”’ 
Vol. II, soon to be published by Harvard 
University Press, provides some interesting 
dates in this connection 

Of the nine Greek Muses, seven were 
vatron goddesses of various forms of poetry 
one of history, and one, Urania, of as 
tronomy. Thus science was recognized and 
represented even in very early times 
Sarton points out that the spherical shape 
of the Earth was recognized by the early 
Pythagoreans (500 BC)—although many 
geographers of the time thought this of no 
practical importance. Eratosthenes of Cy 
rene (Circa 276-194 BC) fourth librarian 
at Alexandria and one of the greatest of 
geographers, measured Earth circumference 
as 252,000 stadia (39,960 km), as com 
pared with our present figure of 40,120 
km. Before him, Aristotle had estimated 
400,000 stadia, Archimedes 300,000. (His 
successor, Aristophan s, systematized pun 
uation—which was not adopted until th 
mid-sixteenth century) 

Aristarchos of Samos (Circa 280 BC) 
wrote a treatise on the sizes and distances 
of the sun and moon. It was incorrect 
numerically, but it did attain relative sizes 
and distances. He also put the center of 
our universe in the Sun instead of the 
Earth, assumed daily rotation of the Earth 


fe face) ee 


about its own axis and annual rotation 
about the Sun. He also conceived th 
fact that all the planets circle the Sun, 
except the Moon, which circles Earth 
hus he arrived at the Copernican univers¢ 
18 centuries before Copernicus! In_ fact 
Heracleides of Pontos had postulated daily 
rotation of the Earth and regular rotation 
of some planets about the sun even 
earlier. However, all these postulations 
were faulty in that they assumed circular 
orbits; not until 1609 did Johannes 
Keppler publish his findings that planets 
orbit in ellipses 

It is obvious from these historical dat« 
that a model built in 65 BC would not 
be considered very exceptional the facts 
on which it was based had been known 
for over 200 years!—EJ1 


Ever Try Tearing Pages? 


l'o the Editor 

I direct your attention to the Editor's 
note in your issue of Jan 5, p 28: the littl 
story about the toilet paper never tearing 
it the holes is most apropos. Of what? 
Why, of trying to tear the “Design 
Roundup” sheets from your magazine, 
that’s what. Have you tried it lately, 
unassisted by tools and implements? Sorry 

to be critical, but you were wide open 
—Jack GUNN 
Berkeley, Calif 


Watt’s Crank 


lo the Editor: 

In your Feb 2 issue (p 39) you men 
tion “stories about Watt inventing the 
crank.” The story I heard was that Watt 
found the crank had been patented so he 
levised a sun-and-planet device to transmit 
the thrust of the connecting rod into 
rotation of the shaft. Who knows who 
ut the gears for him? —Epwin R Norris 

North East, Penna 





CORRECTION: In 

Strength in Metal Parts,” Sep 

the next to last equation on page 
should be corrected as follows: k*./K 
should read k*./K, and K?/2 should read 
K*/3. This error does not affect the equa 


tions and charts for the other sections 


CORRECTION: “When Air is the Cool 
ant,”’ Feb 16, p 54, L/D correction charts 
on last page should say “For laminar flow 
mly’—our error of omission. However, 
the given values of pDV go only up to 
100 Ib(mass)/ft-hr, which corresponds to 
a Reynolds number of about 2200 (air is 
issumed to be at 20 C). Therefore only 
the laminar region—none of the turbulent 

is plotted on the L/D charts, insuring 
proper usage. 
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DEVELOPMENTS TO WATCH... 


Three new industrial fibers . . . 


. were unveiled last month, and more are on the 
way. 

Last month’s trio (by American Viscose, American 
Enka, and Courtauld’s Ltd) are cellulosic fibers that 
feature dimensional stability—wet as well as dry—and 
ibility to accept many of the treatments applied to 
cotton. They'll be heading for market soon. 


Improved transparent plastics . 


. are coming from at least two domestic sources 

Foster Grant Co, Leominster, Mass, says new pro 
duction facilities will make it possible to turn out 
commercial quantities of a styrene-acrylonitrile co 
polymer that’s “almost crystal clear,” resists gasoline, 
icids, alkalis, and many naphtha solvents, and shows 
good resistance to impact. It’s now being evaluated, 
should be commercially available this summer 


A little further away from commercialization, but 
well along in research, are at least 3 more rayon-typ 
fibers. Avisco is working on a high-strength fiber foi 
possible use in V-belts, tires, and conveyor belt 
Chemically resistant fibers are being developed for 
liquid and gas filtration; and there is at least one new 
cellulosic that shows promise for mechanical usé 


Also ready for design evaluation (but only in 
limited quantities) is a boilable acrylic polymer di 
veloped by J T’ Baker Chemical Co, Phillipsburg, NJ 
his one is similar in optical and mechanical proper 
ties to the standard methyl methacrylate plastics; but 
says Baker, its heat distortion point is 50 F higher: 
30 that it “may be immersed indefinitely in boilin 
water without affecting its water-white transparent 


Stronger, more-ductile welds in reactive and refractory metals 


ire promised by new high-vacuum, electron-beam 
welders now reaching the application stage. At least 
six companies have developed or licensed such ma- 
chines, and at least two—Air Reduction and High 
Vacuum Equipment—are ready to produce them on 
order. 
Says Air Reduction: “This new tvpe of welder 
ipplies a high-intensity electron beam to weld berv1 


High-capacity metering valve . . 
. . termed a “major breakthrough” in its own field 
ind incorporating a design feature that may prove 
useful in others as well, is announced by the Valve 
Div of Risdon Mfg Co. 

Key to the new design, says Risdon’s research di 
rector, is an auxiliary metering chamber, made of 
Buna N (NBR nitrile rubber), which surrounds th« 
main metering chamber and makes it possible to 
dispense foam, spray, or liquids in measured quanti 
ties of 0.15 to 2.5 cc (150 to 2500 mg). 

When the actuator is pressed, the downward 
thrust of the core causes the plug to expand. This 
seals off the material in the feed chamber or con 
tainer below and, at the same time, opens the meter 
orifice, allowing the material in the metering and 
auxiliary chambers to escape 

Risdon expects to have it on the market for aerosol 
use “‘in the near future.” ARG 


Spray valve has molded rubber auxiliary metering cham 
ber for dispensing relatively large, pre-measured doses 
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lium, molybdenum, tantalum, zirconium, and other 
exotic metals difficult to weld by conventional 
techniques.” 

Key to success of the new machines is the high 
vacuum that prevents weld contamination. Beam i 
controllable in dia. down at least to * in. in th 
commercial units, and even lower in several now 
under development 
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( Advertisement) 


SPECIAL REPORTS ON FINISHING 
NON-FERROUS METALS 


NUMBER I11—Lustrous, Corrosion-Resistant Finishing with 
Chemical Polishing Iridite 


® 
WHAT IS IRIDITE? 


Briefly, Iridite is the tradename for a specialized line of chromate conversion finishes. 
They are generally applied by dip, some by brush or spray, at or near room temperature, 
with automatic equipment or manual finishing facilities. During application, a chemical 
reaction occurs that produces a thin (.00002” max.) gel-like, complex chromate film of 
@ non-porous nature on the surface of the metal. This film is an integral part of the 
metal itself, thus cannot flake, chip or peel. No special equipment, exhaust systems or 
specially trained personnel are required. 


Chromate conversion coatings are wide- 
ly accepted throughout industry as an 
economical means of providing corrosion 
protection, a good base for paint and de- 
corative finishes for non-ferrous metals. 
Certain of these coatings also possess 
chemical polishing abilities that have lus- 
ter-producing, as well as corrosion-inhib- 
iting, effects on zinc and cadmium plate, 
zinc die castings and copper alloys. How- 
ever, continued developments in this field 
have been so rapid that many manufac- 
turers may not be completely aware of the 
breadth of application of this type of fin- 
ish. Hence, this discussion of the many 
ways in which this chemical polishing 
characteristic can be used in final finishing 
or pre-plating treatments to produce a 
lustrous appearance with distinct display 
and sales appeal and appreciable savings 
in cost. Report I on decorative, corrosion 
resistant finishes and Report II on paint 
base corrosion-resistant finishes are avail 
able on request. 


The degree of luster possible on a sur- 
face is a function of the degree to which 
the surface can be smoothed. Leveling to 
provide a smooth surface can be achieved 
by mechanical or chemical means, or a 
combination of these, depending upon the 
luster desired and the original condition of 
the metal. Chemical polishing effectively 
imparts luster otherwise difficult and cost- 
ly to obtain. For this reason, it is often 
used to supplement or entirely replace 
mechanical polishing, depending upon the 
application and the original condition of 
the metal. Chemical polishing has the 
additional advantage of providing overall 
treatment of the submerged part. It 
reaches into even the deepest corners and 
recesses that are otherwise inaccessible. 
Certain of the Iridites are specifically de 
signed to perform this chemical polishing 
operation. Also, they provide corrosion 
protection as do all Iridites, thus may be 
used as a final finish or a pre-plating polish. 


B CIRCLE 52 READER SERVICE CARD 


If Iridite is to be used as a final finish, in 
contrast to pre-plating treatment, the 
chromate conversion coating generated is 
allowed to remain, providing good corro- 
sion resistance. Color inherent in these 
Iridite films ranges from a yellow cast to 
yellow iridescent. These coatings may be 
used without further treatment where this 
color is acceptable and good corrosion re 
sistance is desired. Further, these basic 
coatings can be tinted by dyeing. Among 
the dye tints available are shades of red, 
yellow, blue and green. If desirable, the 
basic coatings can also be modified by a 
bleach dip leaving a clear bright or blue 
iridescent finish. In all cases bleaching 
reduces corrosion resistance. 


As examples of this type of ‘inal finish 
ing, Iridites #4-73 and #4-75 (Cast-Zinc 
Brite) make possible for the first time, 
lustrous chemical polishing of the as-cast 
surface of zinc die castings. Thus, in 
many cases, sizeable savings in finishing 
cost are realized by elimination of plating 
costs. This economical method can be 
used on tools, appliance parts, toy pistols, 
locks and many cther small castings. 
Another example is the treatment of cop 
per and brass parts, such as welding tips, 
to eliminate buffing and provide addition 
al corrosion resistance. In many cases, 
handling costs are reduced appreciably by 
replacing piece-part handling with bulk 
processing. Still another example of the 
use of this chemical polishing and protect 
ive quality of Iridite is a simple system of 
zinc plate, Iridite and clear lacquer instead 
of more costly electroplated finishes. Typ- 
ical of this type of lustrous finish are 
builders hardware and wire goods. 


As a pre-plating treatment, in contrast 
to final finishes, Iridite can be used to 
chemically polish zinc die castings or cop 
per prior to plating. In such cases, Iridite 
should be applied as an in-process step, so 
that the protective film is removed before 
the plating cycle. The savings in hand 


me | 


ling, material and labor costs are obvious. 
This process has made it practical to plate 
chrome directly over copper on steel, con- 
serving nickel, yet producing a lustrous 
chrome finish. Used after stripping faul- 
ty plate in reprocessing zinc die castings, 
Iridite restores luster to the casting, 
thus making possible replating without 
blistering. 


Other Iridite finishes are available to 
produce maximum corrosion resistance, 
a wide variety of decorative finishes and 
excellent bases for paint on all commercial 
forms of the more commonly used non-fer- 
rous metals. As a final finish, appearance 
ranges from clear bright to olive drab and 
brown and many films can be bleached or 
dyed. As a paint base Iridite provides 
excellent initial and retentive paint adhe- 
sion and a self-healing property which pro- 
tects bare metal if exposed by scratching. 
Iridites have low electrical resistance. 
Some can be soldered and welded. The 
Iridite film itself does not affect the dimen- 
sional stability of close tolerance parts. 


Iridites are widely approved under both 
Armed Services and industrial specifica- 
tions because of their top performance, 
low cost and savings of materials and 
equipment. 

You can see then, that with the many 
factors to be considered, selection of the 
Iridite best suited to your product de 
mands the services of a specialist. That’s 
why Allied maintains a staff of competent 
Field Engineers—to help you select the 
Iridite to make your installation most effi- 
cient in improving the quality of your 
product. You'll find your Allied Field 
Engineer listed under “Plating Supplies” 
in your classified telephone book. Or, 
write direct and tell us your problem. 
Complete literature and data, as well as 
sample part processing, is available. 
Allied Research Products, Inc., 4004-06 
East Monument Street, Baltimore 5, 
Maryland. 
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DEVELOPMENTS TO WATCH... 


Polycarbonate resin that stands —150 to 243 F... 


. 1s reported by Farbenfabriken Bayer AG of West properties of the basic resin including toughness and 
Germany, pioneer in polycarbonate development. transparency (PE— Sep 29 '58, p 36). Bayer for 
Named Macrolon, the new formulation is said to sees its use in acid accumulators, coil forms, precision 
retain all the desirable mechanical and electrical instrument parts, sight glasses, and housings 


“Sweat-cooled” materials .. . 


. might be one solution to the problem of pro overcome,” he says. But they do look promisin 
viding structural parts for service at temperatures Other approaches, more standard in nature, ar 
above 1550 F, says F. Eisenkolb of the German metal-ceramics and intermetallics. ‘Titanium carbid 
Academy of Sciences. These would be porous, base cermets, he notes, have found practical appli 
powdered-metal parts designed to dissipate heat by cation at temperatures to 2000 F. Among the most 
“pedspiration” (evaporative cooling), much as hu- promising intermetallics are molybdenum disilicic 
mans do. “Some technical difficulties have still to be PE—Nov 3°58 p 8) and nickel-aluminum 


On a performance basis, wood bearings can replace 


. cast iron and nonferrous metals in farm equip- low-cost steam treatment (at about 212 to 230 1 
ment, machine tools, and propulsion units, Sovict during which the wood is bent to shape. Thi 
engineers claim. Wood friction bearings made by a followed by drying in shaped molds. In some cas 
new process outlast metal by as much as 300%, bearings are then soaked in an oil bath (at 212 F') fo 
particularly when water is the lubricant. Further about a week. 
more, the Russians say, use of the wood bearings Bearing blanks are cylinde ut from birch, asp 
markedly reduces shaft wear. Steel axles of farm alder, linden, or willow and then sliced into d 
plows equipped with wooden bearings last as much One key to success, the Russians say, is to make sure 
is 40% longer than those with metal. that, in forming the bearings, the disks are so arranged 

I'he process, developed at Woronesh Wood ‘Tech that the wood fibers will be perpendicular to the 
nical Institute, involves an apparently simple and bearing’s journal surface 


Standard-frequency sources designed in England and Switzerland ... 


. . point up the growing importance of accurate 
timing in engineering research. 

The British entry (see photograph) is especially 
compact and flexible in design. It’s a portable, tran 
sistorized unit that provides switched, standard out 
put frequencies of 10 kes, 1 kes, and 100 eps and 
50 cps, at a tolerance of 3 ppm. It incorporates a 
crystal oscillator and binary decade dividers; is avail 
able in both plug-in and battery models, with a 
synchronous internal crystal clock or external syn 
chronous motor. Over-all dimensions are 12 by 8 by 
7 in. Prices (in Britain) range from about $350 to 
$380 (US equivalent, depending on power source) 
from Venner Electronics Ltd, Kingston Bypass, New 
Malden, Surrey. 

lhe Swiss crystal clock is a quartz unit said to be 
unusually reliable in operation. It’s larger than the 
Venner unit (18 by 18 by 15 in.), but generates 60 the US through Freeport Engineering Co 


I 
cps as well as 50 eps, is said to have a rate variation unit, designed for use as 4 master tim 


British crystal clock is designed for plug-in or battery 
operation, has built-in short-circuit protection 


of less than 1/100 sec/day. ‘This one, available in 1 frequency standard 
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LINK-BELT P.1I.V. means 


positive, infinitely variable speed control 


Where modern production machines 
and operations demand extremely 
accurate transmission of power with 
variable speed control, no other vari- 
able speed drive can match the effi- 
ciency of the Link-Belt P.1.V. Here's 
how it works. 
o 

Because it employs an exclusive 
metal, self-tooth-forming chain, 
Link-Belt P.I.V. permits instant and 
accurate speed changing without 
perceptible loss of speed—regard- 
less of load. And the variation can 
be accomplished without stopping 
the driven machine. 

A mere turn of the control screw 
simultaneously varies effective diam- 
eters of conical wheels located on 
the input and output shafts. In turn, 
these radially grooved wheels mesh 
with the self-tooth-forming chain as- 
suring positive selection of speed. 

Call your nearby L-B office or 
authorized stock-carrying distribu- 
tor for Book 2274. 


a 
LINK-BELT COMPANY: Executive Offices, Pruden- 
tial Plaza, Chicago 1. To Serve Industry There 
Are Link-Belt Plants, Sales Offices, Stock Carry- 
ing Factory Branch Stores and Distributors in 
All Principal Cities. Export Office: New York 
7: Canada, Scarboro (Toronto 14); Australia, 
Marrickville (Sydney), N.S.W.; South Africa, 
Springs. Representatives Throughout the World 


How LINK-BELT 


14.31 


LONG-LIFE ACCURACY and appli- 
cation flexibility of Link-Belt P.I.V. are 
unmatched by any other variable speed 
drive. It’s available in 8 sizes and 16 
standard types, in capacities from % 
to 25 hp—for horizontal or vertical 
mounting. Compact design simplifies 


installation as a separate unit or a 
built-in part of a machine. Even great- 
er application flexibility can be gained 
by making motor and helical gear sets 
integral parts of the P.I.V. Of all-metal 
construction, P.I.V. is totally enclosed, 
automatically lubricated. 


P.1.V. differs from other variable speed drives 


POSITIVE MESH of self 
tooth-forming chain with 
grooved wheels assures full- 
rated hp at output shaft 
All-metal construction .. . 


10 


PREVENTS SLIPPAGE because 
the P.I.V. drive chain does 
not depend on friction and 
is unaffected by atmospher- 
ic conditions. 


CIRCLE 53 READER SERVICE CARD 


UNMATCHED ACCURACY is 
demonstrated by this actual 
comparison of maintained 
rpm of P.I.V. and three 
other variable speed drives. 


GPT ATER COMPACTNESS re 
sults from  short-center 
arrangement of drive mech- 
anism. Some P.I.V. mod- ° 
els save 50% on floor space. 
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DEVELOPMENTS TO WATCH... 


The atomic patent case... 


which has created a great deal of interest among 
scientists, engineers and inventors, is being decided 
by the Supreme Court. 

Evidence of the general interest in the case of 
nuclear physicist Jerome S. Spevack versus the 
Atomic Energy Commission is the participation of 
the Engineers Joint Council, Inc, and the American 
Chemical Society as “friends of the court’ on 
Spevack’s side of the controversy. 

But neither the Government nor the private in 
ventor may get a set of yardsticks as a result of the 
Spevack case. Interest all along has centered on the 
expectation that the case would clarify both the 
Government and the inventor’s rights on inventions 
in the field of national security. 


However, in two hours of oral arguments in the 
case before the Supreme Court, the nine justices 
broadly indicated they will handle the Spevack-AE( 
feud without ruling on the merits of either side’s 
arguments. This would leave undecided the issu 
inventors had hoped would be decided by the case 

Basically, the controversy centered on AE.C’s right 
to publish previously classified information on th 
process of making heavy water in plants of the 
Atomic Energy Commission 

Spevack, claiming an invention of an improved 
process for isotope concentration used by AEC 
sought to bar publication of the material by AEC on 
the grounds that such publication will destroy hi 
rights to obtain foreign patents on his invention 


The case is complicated by secrecy ... 


imposed during litigation to protect Spevack’s patent 
rights. He informed the AEC of his invention in 
1949, and entered into a contract with AEC t 
show how it could be used in a heavy water plant 
He reserved his rights to the invention and in 1950 
filed a US patent application on the process 

Under the Atomic Energy Act, the patent applica 
tion was classified under a “secrecy order.” ‘Thi 
prevents the inventor from disclosing his invention 
ind, among other things, bars him from filing foreign 
patent applications. 

In 1957, the AEC de-classified heavy water infor 
mation and the secrecy orders on the Spevack patent 
ipplications were rescinded. 

Spevack filed suit to block any AEC publication 


The nine justices peppered away . 


it both sides with an unusual number of questions 
Spevack’s counsel got no further in his prepared 
statement of the case than the formal address, ““May 
it please the court ” when the justices began 

They very soon established that the Patent Officc 
had allowed Spevack’s claimed invention, and that 
Spevack needs only to pay the $30 patent fee by 
May 25 to obtain full US rights to the process 

This was the first knowledge anyone other than 
Spevack and his lawyers had that the patent had been 
allowed—and it immediately put a new face on the 
case. 

For as soon as Spevack pays his patent fee, th 
patent will be “published”, thus destroying whatever 
remaining rights Spevack has in foreign countries 
whose laws prevent any prior publication. Mor 
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that would reveal the subject matter of his patent 
ipplication. He argued the AEC obtained his proces 
on a confidential basis, that the AEC did not own 
the patent application, and that the AEC had no 
right to publish anything without his consent that 
would endanger his foreign rights until he had had 
1 chance to file abroad 

The AEC argued it was not publi hing anvthing 
Spevack owned, but only material on heavy water 
which, under the Atomic Energy Act, it had a right 
ind a duty to publish 

Lower courts upheld the AK( iving Spevach 
could collect compensation for use of his invention 
ind sue for any damages caused by AEC’s publica 


tion of the information 


important, as soon as Speva k gets hi pater 
issue of whether AEC has the right t 
heavy water information disappear 

In fact, the Supreme Court implied it was being 
isked to decide vital issues of law in a case which will 
remain a real controversy only so long as Spevack 
does not pay his patent fee. In addition, Spevack ha 
ilready had two years to file foreign patent applica 
tions since the suit began 

Spevack’s lawyers still argued the lower court 
rulings set “dangerous precedents” unless reversed 
But the Supreme Court rarely rules on a case if it 
can easily avoid it. It could do this in the Spevack 
case simply by waiting for May 25 to pass and then 
vacating the lower court rulings: thus, no precedent 


would be set—for or against inventor 


WASHINGTON 11 





WHAT'S HAPPENING IN... 


Low-cost load-tester 
for corrosion research 


lo study the effect of 


cnvironments on the 


COTTOSIVCE 
physical prop 
erties of materials, especially plastics, 
D. L. Hawke and R. P of Na 
tional Lead Co.'s Div de 


veloped the INCXPCNsive apparatus pi 


Lee 
litanium 


tured here, 

\s they pointed out to last week's 
national meeting of the 
Institute of Engineers 
When evaluating the performance of 
plastics 


American 
Chemical 
in corrosive environments, it’s 


desirable to have information § on 
changes in mechanical properties as 
well as in weight. Plastics under load 
in chemical ultimately 
fail at stress levels substantially below 
the short-term strength, even if the 
latter is after 
oaking under no load 
of these failures seem analogous 
to stress 


cnvironments 


measured a period of 


The mecha 
nism 
failures of 


rupture or creep 


Load tester is essentially a device that 
allows measured, variable center loading 
of a horizontal sample beam supported 
at each end. Tester is designed to mount 
on 2500-ml battery jar which can serve as 
a container for the corrosive medium whose 
effects are being studied 


12 SCIENCE 


the metals at clevated temperatures. 

Ihe tester, built of standard com 
ponents, and weighing only 8 lb, is 
designed to flexural offset 
yield strength and flexural modulus as 
the samples soak, under load, in the 
medium being studied. 


measure 


New words 
V: lons and Radicals 


‘hree terms that are “new” in their 
application, though old in point of 
time, are 
Here, 


molecule, ion and radical 
as another installment 
glossary of science terms (for reference 
to earlier installments, see PE—Noy 
17, °58, p 10) is a rundown of how 
these and the 
scribe, are being used: 

Molecule is officially defined as 
“the smallest portion of an clement 
or compound which maintains chem 
ical identity with the substance in 
mass.” 


of oul 


terms, units they de 


It is a group of atoms, joined 
together by shared electrons. Break it 
apart, and these shared electrons are 
grabbed by some of the atoms, lost by 
others. Then, we may no longer have 
1 molecule but, rather, several collec 
with more, and 
some with less than their usual num 


tions of atoms, some 
ber of electrons. These collections of 


itoms—charged molecular 


fragments 
are known as ions. 
lons are taking on new importance 
today they 


and controlled by 


directed 
means of electrical 


because can be 


It is this which 
is opening the possibility of ion pro- 


and magnetic fields 


pulsion and hot-gas (plasma) nuclear 
reactors (PE—Oct 7 '57 
Oct 20 °58, p 10 

But not all molecular fragments 
exist as electrically charged particles. 


, p 15, and 


Some of these pieces of molecules are 
simply unstable atoms or groups of 
atoms. Yet even these are usually so 
anxious to combine with other atoms 
that, under normal conditions, they 
are only for a brief instant, “at lib 
erty.” For this reason they are known 
as free radicals. 

I'he flame and 


oxygen in a the 


atomic groups that take part in many 
chemical 


But 


time 


reactions are free radicals 
“free” for so short a 
that it has been difficult or im 
possible to capture them so they can 
be studied and put to work. Recently, 
though, cryogenics, the science of low 
temperature (PE—Dec 16 °57, p 12 
has found a way. By chilling free radi 
cals to the temperature of liquid 
helium as they are produced, they can 
be kept from recombining (PE—Oct 
7 '57, p 15). 

Now, scientists are talking of the 
possibility of using these fragments- 


most are 


in propulsion systems, for instance.— 
holding them in the free state until 
needed, and then taking advantage of 
the energy released when they recom 
bine. Chances are, such propulsion 
systems are a long way off—but they 


are in the laboratories and in the news. 


atom briefs .. . 


Windows 5 ft thick and weighing 
15,000 Ib will be supplied by Pitts- 
burgh Plate Glass for the AEC’s new 
pyrometallurgical processing facility at 
Arco, Idaho. But, says PPG, they'd 
have to be even bigger if they did 
not imcorporate a 


new design—an 


hour-glass shape that “retains maxi 
mum vision while reducing the amount 
of glass required for the 3-ft square 
viewing area of each window.” 

Che facility itself rates close atten- 
tion. It’s designed to test new high- 
temperature separation techniques for 
reclaiming atomic fuels, should pave 
the way for application of the rela 
tively new and important prometal 


lurgical processes to other fields. 


Reactor safety features will get a real 
workout as Argonne’s Transient Re- 
actor Test Facility swings into opera- 
tion. The TREAT reactor, which 
went critical late last month, is be- 
lieved able to produce transient pulses 
of nuclear energy of greater intensity 
than can be attained in other 
facility. Design is flexible enough, too, 


any 


to permit testing of a wide range of 


ARG 


materials and components. 
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WHAT'S HAPPENING IN... 


New resins: One up; 
one down 


Booming interest in one new resin, 
polypropylene (PE—Aug 11 '58, 
p 12) has attracted still another sup- 
plier to the field; while booming pro- 
duction of another, caprolactam (raw 
material for nylon) is causing poten 
tial look, 
listen. 

New polypropylene _ is 
AviSun, jointly owned by American 
Viscose and Sun Oil, and it’s sched 
fast starter. By taking 
advantage of existing facilities (leased 
from Koppers), 


producers to 


stop, and 


entry in 


uled to be a 
it expects to be in 
AviSun 
has big plans for the future too: It 
expects to be the second largest pro 
ducer 


production by mid-summer. 


(20 million Ib/yr) of this new 


plastic by end, will be “an 


integrated company for the manufac 


year’s 


ture, processing and sale of resins, film, 
fibers ,elastomers, surface coatings, and 
adhesives using olefin polymers ot 
copolymers with other substances.” 
As to caprolactam (PE—Oct 22°58, 
p 21), Spencer Chemical and Indus 
trial Rayon, which planned to build 
a $10-million caprolactam plant, now 
say that “entry of another 
pany into the field 


unnecessary 


large com 
. will make it 
and less attractive for us 
to proceed with plans to provide our 
own source of this material.” 

'here’s still plenty of interest in 
nylon made from coprolactam, though, 
ind both companies are planning to 
continue their work in the field 


i BS 2 RET nade 


air-cleaning equipment, and in liquid 
and gas detraining devices. 


Spot-welded molybdenum can meet 
the specifications of MIL W 6858A, 
I. R. Finn and Co Inc of Haw 
NJ. With new techniques, 
possible to hold the heat- 
affected zone to less than half of the 
original sheet thickness (0.010 to 0.062 


says 
thorne, 
it 1S 


in.) so the remaining material retains 


most of its 


tensile and 


The 


contamination 


properties 
heat 
from the 


ductility. confined also 
minimizes 


welding electrodes. 


Improved inks for printed circuits hay: 
been developed at Naval Research 
Several notably 
one based on vinyl resins, seem able to 


Laboratory systems, 
meet tighter specifications on adh 
sion, toughness and chemical resistance 
without sacrificing ease of application 
by the silk screen process. But labora 
feel that inks alon 
can't solve these problems. Says NRI 
“The quality of the screen to which 


tory researchers 


the circuit design is to be applied and 
the method of etching seem to have 
much more influence on the quality 
of the resulting printed circuit than 
the chemical and physical character 
istics of the ink.” 

on the is duc 


\ complete report 


study soon 


ratio 
Acroiet-Gen 
group of structural 
plastics it has developed. Details arc 
still but 
high strength stems from application 
of filament-winding and metal-to-metal 
bonding 


Cvcl 


Highest 


achieved 


strength-weight 
is claimed by 
eral for a new 


classified; Acrojet says their 


techniques not 


applic d to plastics. 


previously 


coefhicients of 
mon materials and acceptable 
le vc ls for 


Noise-reduction com 
soul id 
industrial 


various ircas ar 


among the useful figures listed on a 
new slide-rule calculator prepared by 
the Propellair Div, Robbins & Myer: 
Inc, Springfield, Ohio 


itself is specifically designed for fan 


lhe calculator 


users and features the new “sone”’ rat 
ings for noise level acceptability. It’ 
from the 


terhead reque st 


obtainable company on let 


Extruded plastic film that offers tran 

parency, toughness, and ease of pro 
said to be first of its 
Food & Drug Admin 
istration specifications, is announced 
& Rubber Co. It’s 
flexible 


sunlight-resistant, 


cessing, and is 
type to meet 
by Goodyear ‘Tire 
plasticized polyvinyl chloride 
heat-sealable, and 
that’s offered in the | mil thickness at 
73¢/lb. One pound, says Goodyear 
has a vield of ARG 


21,500 sq in 





Oven of the future? 


No one’s placing any bets, but this 


is one of the designs developed for 


Alcoa’s Forecast program of designs-in 
aluminum for the homes of tomorrow 
briefs A fully portable unit that could be 

il Tes used for 


Open-celled urethane foam serves as 
the air filter in 


preparation, warming and 
holding of food, it might be powered 
line of 
window air conditioners, Scott Paper 
Co reports. ‘The foam, made by Scott, 
“collect dirt 
inside out,” loading in depth instead are aluminum, and could be produced 
of just at the face. In addition, Scott by Alcoa 
points out, the foam is easy to install engineers feel that the spherical shape, 
and can be soap and far from being a design gimmick, offers 
water. Scott foresees its use in a wide 


Philco’s new by a conventional electrical resistance 


heater—or perhaps someday by ultra 


sonic or solar energy. ‘The body (two 


is claimed to from. the spun hemispheres), base, and handk 


conventional methods; and 


washed with 


Spherical oven, made of aluminum, 
definite heating advantages and con features sliding hemispheres, opened 


range of pneumatic, air-moving, and venience in us¢ 





and closed by lever at top 


PRODUCT ENGINEERING * March 23, 1959 


MATERIALS 13 





a 
— 
at eenen hee 


es 


i 
3 
; 
i 


' 


\ fine racing car must be preciston-designed and precision- built 
is must the motors for your appliance or equipment applications 
At Emerson-Electric, you get the benefits of more than 65 years of 


experience in solving motor-drive problems plus uniqué 


production facilities that produce in volume the precision motor 
spec hic illy designed for you 


Remember 


® Kmerson- Electric has more than 100 skilled engineers ready to 

offer you on-the-spot service from design right on through To solve your motor-drive 

application tests problems with precision, call, 
; ; wire or write Dept. M-364 to- 

produces custom-engineered motors to suit day. The Emerson Electric Mfg. 

fic needs 


/ Co., St. Lovis 21, Mo, 


EMERSON-ELECTRIC of St.Louis - Since 1890 


14 CIRCLE 54 READER SERVICE CARD 


® Emerson - Electric 


your speci 
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FREEDOM 


and the 


Some months ago, I was one of several speakers at a 
convention of technical writers. One of the othe 
speakers, supposedly discussing semantics and its import 
ance, launched instead into a eulogy of the American 
economic system, as his organization pictures it. He was 
careful to interpret or explain his more involved terms 
But when he had finished, a young ‘ady in the audience 
asked him to define one of his most-commonly used 
terms, the word “freedom.” 

He squirmed, he quibbled, he orated 
did define it 


but he never 
I’m rather sure she knew he couldn't 

because a proper definition would have 
knocked holes in his whole argument. Complete free 
dom, “the absence of restraints and abridgements upon 
private determinations, is available only to hermits,” 
savs Crawford H. Greenewalt in his new book Th« 
Uncommon Man (McGraw-Hill, $4). Mr. Greenewalt, 
president of duPont, points out that even Robinson 
Crusoe found it necessary, when his Man Friday 
showed up, to accommodate himself to changes of 


or wouldn't 


routine “occasioned by the existence of a second indivi 
dual,” as Daniel Defoe put it. 
All of us 


of our independence as the price of admission to 


except hermits—must surrender some part 
harmonious human relationships in modern society 
Ihe more closely we join with others, the greater th« 
surrender is likely to be. We accept certain restraints 
for the good of the group, even in the close and often 
arbitrary confines of the family circle. Thus “freedom” 
is a relative term; we have less of it than our forefathers 
did because of the developments of our civilization, the 
limitations placed upon the individual by requirements 
of public health and safety, automobiles, aircraft, na 
tional defense and a host of others. But we still have 


uncommon man 


much more of it than do people in the densely pop 
ulated or over-governed other areas of our modern 
world 

Our conformity in social relationships, if kept to the 
essential minimum, is relatively harmless. The dang: 
lies, however, in conformity of thought—submerging th« 
individual’s ideas and personality in an amorphou 
composite, as has been done in totalitarian countric 
As Mr. Greenewalt puts it: “Unfortu 


nately people have come in modern times to mistake 


and companies 


one for the other [personal for social]. ‘There is a strong 
body of opinion that the conformist is the boy wh« 
gets ahead. School boys are now given grades on their 
‘ability to cooperate,’ presumably on the theory that 
this will advance their fortunes once they launch their 
careers .. .” There are also the stories that successful 
men read, play, talk and dress similarly, that com 
If this exist 
and, contrary to general opinion, it’s more likely in 


panies screen executives’ wives, and so on 


small companies than in large—it is a safe bet that the 
individual in that organization will be submerged, lost 
overlooked. So will the idea. Every company is “the 
lengthened shadow of one man,” but the other men 
in it should not stand in that shadow. If everybod: 
does it the boss’ way, there are breakers ahead 

The important thing in any organization is that 
each individual be given the opportunity to exploit hi 
talents to the fullest, and in the way best suited to 
his own personality. He must not be muzzled by tradi 
tion and “policy.” He must also be provided with thi 
incentives that will excite his interest, extract his idea 
and direct them to the company’s benefit. He must in 
other words, be managed as little as possible, given thi 
freedom that can make us all uncommon men 


it uate 





LOX ELECTRIC HEAT 
helps make it...and make it work” 


... the U.S. Navy’s new Mark 32 
fibre-glass torpedo launcher 


From its unlikely beginning as a fibre- 
glass mat... to its successful operation 
in sub-freezing sea spray ... the Mark 
32 torpedo launcher testifies to the 
versatility and dependability of Chro- 
malox electric heat. Designed and 
built by Apex Reinforced Plastics, 
division of White Sewing Machine 
Corp., this lightweight, corrosion-re- 
sistant launcher is now in service on 
Navy destroyer escorts. 

In early production stages, a Chro- 
malox-heated hood is used in centrif- 
ugal molding of the launcher tubes. 


First, a rolled fibre-glass mat is placed 
inside the mandrel, which is then en- 
gaged in spinning motion at 800 rpm. 
After thermosetting resin has been 
sprayed into the mandrel, the hood is 
lowered into position for heat curing. 
The Chromalox type RAD Far-In- 
frared Heaters have a total capacity 
of 36,600 watts, and reach approxi- 
mately 200°F. in about 45 minutes. 
The hood remains on a total of about 


bars’” cemented to its interior. (Nut 
bars connect the three tubes into one 
assembly; guide bars guide torpedoes 
into each launcher tube.) After these 
parts have been cemented in place, 
two Chromalox Tubular Heaters wired 
in series are used to set the cement. 


Mounted in a frame which holds them 
in the center of the tube for its entire 
length, the 240-volt, 2750-watt heaters 
are controlled by a Chromalox type 
AR Thermostat. A small fan attached 
to the end cap circulates heat within 
the tube and eliminates condensation 
during the drying operation. 

Next, four plastic quadrants are 
bolted to the tube interior, forming a 
liner to accommodate 12% -inch torpe- 
does. To each quadrant are affixed two 
101-inch Chromalox Flexible Woven 
Heaters shown below being cemented 


the heaters set the cement which bonds 
them in place. In action, these heaters 
maintain a protective 50°F. minimum 
temperature for the torpedo. 

The closeup below shows two leads 
of a circular Chromalox Tubular Heater 
clamped in a groove around the launch- 
er’s swivel base. To prevent formation 
of ice in the joint between fixed and 
rotating parts of the base, this heater 
comes on automatically when the tem- 
perature drops below 50°F. 


Perhaps one of these heaters, or one 
of the 15,000 other types, sizes and 
ratings of Chromalox Heaters can 
answer your need for heat. For per- 
sonal assistance and specific recom- 
mendations, call your Chromalox Man 
for the Answers. He’s listed below. 


Atlanta, Ga. 
TRinity 5-7244 
Bala-Cynwyd, Pa. 

MOhowk 4-6113 
Baltimore, Md. 
HOpkins 7-3280 
Binghamton, N. Y. 
RA 4-7703 
Bloomfield, N. J. 
EDison 8-6900 
Boston, Mass. 
Uberty 2-194] 
Buffalo, N. Y. 
SUmmer 4000 
Charlotte, N. C. 
EDison 4-4244 
FRanklin 5-1044 
Chattanooga, Tenn. 
AMherst 5-3862 
Chicago, Ill. 
HArrison 7-5464 
Cincinnati, Ohio 
TRinity 1-0605 
Clearwater, Fla. 
Phone 3-7706 
Cleveland, Ohio 
PRospect 1-7112 
Dallas, Texas 
Riverside 1-9004 
Davenport, lowa 
Phone 6-5233 
Denver, Colo. 
Glendale 5-3651 
GEnesee 3-0821 
Des Moines, lowa 
CHerry 3-1203 
Detroit, Mich. 
UNiversity 3-9100 
Houston, Texas 
CApitol 5-0356 


Indianapolis, Ind. 
MElrose 5-5313 
Kansas City, Mo. 
Victor 2-3306 
Los Angeles, Calif. 
Richmond 7-5191 
Middietown, Conn. 
Diamond 6-9606 
Milwaukee, Wis. 
BRoadway 1-3021 
Minneapolis, Minn. 
FEderal 6-3373 
Nashville, Tenn. 
CYpress 2-7016 
New York City, N. Y. 
W Orth 4-2990 
Omaha, Nebraska 
ATlantic 7600 
Philadelphia, Pa. 
GReenwood 3-4477 
Pittsburgh, Pa. 
EMerson 1-2900 
Portland, Oregon 
CApitol 3-4197 
Richmond, Va. 
ATlantic 8-8758 
Rochester, N. Y. 
HAmilton 6-2070 
St. Louis, Mo. 
CHestnut 1-2433 
San Francisco, Calif. 
UNderhill 1-3527 
Seattle, Wash. 
MAin 4-7297 
Syracuse, N. Y. 
HOward 3-2748 
Wichita, Kansas 
AMherst 2-5647 


Sl, CHROMALOX 
: Leu. ffeat 


INDUSTRIAL COMMERCIA 


3 hours, throughout the spinning 
operation, 

Before final assembly, each tube 
must have steel “‘nut bars’”’ and “‘guide 


in place. After resin has been applied 
to the two channels in each quadrant, 
heaters are laid in place. The leads are 
then connected to a power outlet and 


RESIDENTIAL 


EDWIN L.WIEGAND COMPANY 


7535 THOMAS BLVD. PITTSBURGH 8. PA 
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THE ENGINEERING WEEK 


Recovery from Space 


Northrop paradynamic engineers Tom Beresford and Bill Freeman 


report on progress and prospects for designing equipment that will 


bring first manned satellite to a safe landing back on earth. 


Van Nuys, Cartir—Years of experi- 
ence in development of human escape 
systems and recovery of target air- 
craft will give designers charged with 
the assignment of bringing man-in- 
space safely back to earth a valuable 
headstart. This is the opinion of Tom 
Beresford, paradynamics group leader 
of Radioplane Div, Northrop Aircraft 
Corp, who expects that within two 
years, the world’s first man-carrying 
satellite will be blasted into orbit. 
Experience of Beresford’s Parady- 
namics group already includes the 
landing-roll chutes for the B-47 and 
B-52, the A3D deceleration chute, re 
covery systems for the Terrier, the 
Green Quail, and the Atlas nose cone, 
plus part of the pilot’s escape system 
for the Convair F-106. These have 
led to development of the Rotafoil 
(equipment and _ Skysail 
(personnel) chutes which will with- 
stand the shock of high-speed deploy- 
ment. Paradynamics has also worked 
on a capsule system to be used in 
picking up stranded pilots, and has 
developed impact-cushioning devices. 
“Critical problems are to be solved 
before we can recover a man from an 


recovery } 


Less bounce . . 

is experienced on landing impact with this 
air-bag developed by Northrop. When 
parachutes are deployed, a small electric 
squirrel-cage blower inflates bag to 0.5 
psi more than outside air pressure. 


PRODUCT ENGINEERING * March 23, 


orbiting satellite,” Beresford explains. 
“There will have to be extensive high 
altitude windtunnel tests by engi 
neers designing the capsule itself to 
be sure that they can bring a man 
safely through the heat barrier. Not 
many facilities are available for du 
plicating the speed and altitude con 
ditions that will be encountered—a lot 
of this work may to be donc 
at NASA’s tunnel in Cleveland. It 
will be necessary to determine that 
they can position the vehicle ac 
curately enough 


have 


by ground-actuated 
retro-rockets or other means—to con 
trol the area where the landing will 
take place. Aeromedical teams will 
want to get the occupant as quickh 
as possible, and a landing in an ina 
cessible area could jeopardize the en 
tire project. The attitude of the 
vehicle is of great importance too; 
and even though we've done a lot of 
high-altitude recovery work, a lot of 
tests will have to be made to find 
out the best height.” 

Bill Freeman, Paradynamics’ top 
project manager, reports, “Available 
data indicate that the maximum alti 
tude at which to start using recovery 
apparatus based on air resistance 
parachutes, for instance—is 100,000 
to 150,000 ft. Higher than that, 
there’s not enough air density for them 
to work.” 

“The height that will probably be 
best for them to institute recovery 
will be from 70.000 to 100,000 ft,” 
agreed Beresford. “At this height, it 
should be possible to loose a drag 
device—something like a sea anchor 
—that will slow the capsule down 
and also position it.” He said an an 
swer to the problem of a cloth that 
will withstand aerodynamic heating 
without losing strength may be found 
in high-purity quartz fibers with which 
his group is now experimenting. 
Woven into cloth, this refined rela 
tive of glass fiber is smooth, almost 
greasy, can be held directly in a flame 
without burning, melting or losing 


1959 


re 

Bring ‘em back alive. . . 

Tom Beresford, right, charts possibilities for 
men to survive first flight into space. Com 
pany is working on the recovery system for 
Project Mercury, NASA space capsule 


shape. He believes the best final 
chute for the system will be the 
new Skysail, currently being tested by 
the Navy for personnel flying high 
speed aircraft. 

He and Freeman explain that bring 
sort 
ra scended 


job tor 


ing the capsule in for a 
after it safely 
denser air is a familiar 


landing 
has into 


Para 


Spaceman’s chute? .. . 

Designed by Northrop’s Radioplane Div, 
this Skysail parachute is equipped with a 
series of rings with crescent-shaped slots 
for reducing shock loads, providing a safe 
means of escape during high-speed emer 
gency bailouts. A variation in design is 
being considered for a means of recovery 
of the first man-carrying missile. 
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dynamics and for the equipment they 
have developed. Although every ef 
fort will have been made to protect 
the man in the capsule from shocks 
as a result of sudden changes in its 
position or from fast deceleration, they 
believe that the recovery system should 
be completely automatic. This is safer, 
does not require special extra traimuing, 
and already 
Kor instituting 


follows proved systems. 
the recovery se 
quence, they believe that their stand- 
ard target-drone practice is best. A 
barometric switch contact 
when the predetermined altitude is 
reached. This fires an explosive charge, 


closes a 





Design for listening . . . 

This radar reflector by the Narmco Manv- 
facturing Co, La Mesa, Calif, is constructed 
of concentric rings of lighweight honey- 
comb sandwich structures supported by pre- 
stressed tension truss rods. Such a backup 
can support a reflector 450 ft in dia. Com- 
pany sources attribute several advantages 
to the design. Prestressed construction pro- 
duces low deflection under loading and high 
resonance—from 15 cps up. With high res- 
onant frequency, functional and mechan- 
ical breakdown of servo-mechanisms and 
other radar components is reduced. Because 
of lightweight construction, inertial loads in- 
duced by acceleration and deceleration are 
held relatively low, and the reflector sur- 
face will more readily hold contour tol- 
erances essential for detecting high micro- 
wave frequencies. 
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which ejects the first recovery device. 
Ihe barometric switch also energizes 
a group of time-delay relays, set to 
close after different intervals, 
which actuate in sequence the rr 
maining components of the recovery 
system. Standard practice for many 
jobs has been to double the control 
components so that two units—al 
ready having very high reliability 
would have to fail simultaneously to 
result in a system malfunction 


time 


EXPLAIN “VOTING SYSTEM” 


“Now,” 
with a ‘voting system’ to give even 
higher reliability. While doubling up 
does decrease the possibility that an 


says Freeman, “we work 


important step in the sequence will 
fail to take place, it actually increases 
the chances of premature actuation 
On a job involving high speeds or 
high altitudes, we must allow enough 
time for each of the drag devices to 
take effect, to slow down the vehick 
enough to avoid too much shock on 
the next piece of recovery apparatus, 
or on the vehicle itself.” 

In the “voting system”, three units 
are used two, and 
two of the three must operate to be 
effective 


instead of one or 


For example, three baromet 
ric switches might be set to institute 
recovery at 75,000 ft. If one of the 
switches closed prematurely at 100,000 
ft, this would only actuate 
the svstem when one of the other two 
switches 


setve to 


also closed. Wiring from 
each switch to the actuating unit is 
individual. the actuating 


units are generally explosive squibs, 


Because 


duplication is not considered neces- 
sary. Or, as Beresford puts it, “That’s 
the safest part of the whole system. If 
there’s one thing we do know by 
now, it’s that a charge will go off 
when you apply power to the igni- 
tion wires. 

failure of one of the 
components in a system is infrequent,” 
Beresford says, ““We watch mostly for 
mistakes that people make putting 
the system together. 


“However, 


For example, 
you can’t spot a cold solder joint just 
by looking at it. But as soon as shock 


and vibration is applied, maybe you 
have no joint at all, or perhaps you 
have a system failure. We try to de- 
sign this out by using two or three 
separate wires instead of common con- 
nections. All of our people—engineer- 


ing, assembly and test—know 


that if 


there’s any one secret to building good 
recovery systems, it’s giving infinite 
attention to details.” 

Taking a circuit board out of one 
of his desk drawers, Beresford de- 
scribed it as a sample of the resulting 
hardware. On the bottom, an intricate 
silver printed 
number of 


pattern consisted of 
circuits to minimize the 
connections. On the top were baro 
metric switches and a group of her 
metically sealed time-delay relays and 
other electronic components, neatly 
but with no _ attempt 
at miniaturization. Outside-purchase 


irranged 


items were stamped to indicate they 
had been tested and accepted by 
Radioplane’s quality-control 
He also produced squib-ac 


own 
group. 
tuated harness-release fittings in sev- 
eral different sizes. ‘These are actuated 
by an inertia release the 
chute harness and prevent the vehicle 
from being dragged when it hits. 

another Beresford 
produced a large chart listing all of 


switch to 


From drawer, 
Paradynamics’ standard systems to il- 
lustrate his earlier that 
off-the-shelf hardware the 
task of the space-capsule designers 


contention 


will ease 


IMPACT ABSORBER 


What the best type of final impact 
absorbing device will be is an open 
question, but Paradynamics has two 
ideas; (1) as the capsule is expected 
to impact at a speed of 20 to 30 
fps, the proper sort of cushion is 
important to protect the and 
equipment. Approaching off-the shelf 
radially expanded 
honeycomb which is applied in book- 
like sections. Prior to impact, the 
“covers” of the “book” are opened so 
that the honeycomb fans out, offering 
progressive resistance to crushing on 
impact. In one full-scale test, eight 
honevcomb decelerators on an 8500-Ib 
test platform impacting at 30 fps 
kept the shock within 10 g. 

Full-scale tests have also been con 
ducted with an unusual type of air- 
bag, to overcome the “bounce” char- 
acteristics of the conventional type. 
When the parachutes are deployed, a 
small electric squirrel-cage blower in- 
flates the bag to 0.5 psi more than 
outside air pressure. Around the pc 
riphery of this doughnut-shaped bag 
are a number of inward-pointing fab 
ric nozzles with elastic rings constrict 
ing their ends. Burst diaphragms hold 


man 


status 1S paper 
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the pressure during the drop, but burst 
on impact. Internal air pressure drives 
the nozzles out, and the elastic sphinc- 
ters throttle the flow of escaping air 
to spread the shock over a longer time 
interval. 

Also available on an off-the-shelf 
basis is the equipment for the final 
step in the operation—the shark repel- 
lant, dye marker and sofar (sound- 
wave producing) bombs for use in 
case of a water landing, the rescue 
radio beacon, flares, smoke signals and 
other pyrotechnics to guide rescuers 
to the site and to celebrate the return 
to earth of the first man in space. 


Develop Method to Test 

Resistor Noise Quality 

Wasuincton—A method to evalu- 
ate the noise quality of fixed composi- 
tion resistors has been developed by 
the National Bureau of Standards for 
the Navy Bureau of Ships. Noise 
quality is determined by measuring 
the increase in the mean fluctuation 
voltage at the terminals of a sample 
resistor when direct current is passed 
through the resistor. Two meters in 
the test set, one indicating average 
noise and the other the applied dc 


power, can be read in decibels for 


French locomotive . . . 


with passenger accommodations has major body components of glass-reinforced poly- 
ester. Built by Renault, it marks the first extensive use of plastics in France for the 
construction of railway equipment. The result is a considerable weight saving despite 
the unusually heavy power plant. Reinforced plastic is used tor the dome over the 
upper passenger compartment (except the windows), the body shells at either end, 
fuel and water tanks, stairways to the upper compartment, and ventilation ducts. Most 
of its 64 tons is in the 800-hp diesel-electric power unit necessary for hauling addi- 
tional cars on mountainous routes. It carries 88 passengers at speeds up to 80 mph 
First-class passengers ride in the upper compartment over the motor at the center of 
the car. The new panoramic Autorail is slated to go into service this summer 


Aluminum Replaces Copper 


in Large Motor 
Vrenna—An East German firm is now 


pended rotor revolves around its axle 


making the squirrel cage of large mo- 
tors from aluminum instead of copper. 
Such cages are possible, says the 
Vienna trade publication, Der Osthan- 
del, because of a welding technique 
developed by Veb-Sachsen Werke of 


Neidersedlitz in which an aluminum 


Aluminum placed at the rotating shaft 
welds the two parts at 400 C 

The technique is said to have been 
applied to 16 motors ranging from 
200 to 500-kw capacity 
tests have shown that aluminum did 


Extended 


readily computing an index of noise 
quality or conversion gain. 


short-circuit rotor axle is welded to the 
squirrel cage while the vertically sus 


not decrease the durability of the rotor 
and cage unit. However, it did not 
decrease the manufacturing cost 





‘a ~ bs 
Furnaceless brazing . . . 
described in last week's issue of PE, p 19 is pictured here in 
the form of the welded box in which a honeycomb sandwich is 
heated. This is made from sheet steel and has argon supply 
and vacuum connections. One of the coarse high temperature 
silicon fiber blankets, stapled together with the mesh heating 
unit in between the two layers of fabric is shown under the box. 
It has to be carefully controlled so that gases produced by 
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the brazing compound are removed without generating internal 
pressure which would lift the skin away from the cone, and pre 
vent a good bond from being formed. Rohr hopes to eliminate 
the sealed-box system as soon as blanket graduates from R & D 
stage (right) where experimental braze was made with tempera 
tures of about 1800 F. This system would eliminate the construc 
tion of huge brazing furnaces for each fabrication job. Test 
thermocouples are spot-welded to the steel box. 
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From start te 
finish— 
fastening problem 
solutions 


If you have a fastener problem in 
designing that new bridge, elec- 
tronic computer or whatever your 
project, consider first this one big 
point. The fastener for your ap- 
plication may have already been 
produced. Think what a savings 
that would mean in both timeand 
cost. Contact your Pittsburgh 
Screw & Bolt representative—he 
can tell you which of our unlim- 
ited supply of standard fasteners 
can best solve your problem. It 
will pay off for you. 


VMA 6475 


PITTSBURGH SCREW AND BOLT 
CORPORATION wicicn se es 


Divisions 
Gary Screw and Bolt —Chicago, til 


yr * 
Southington Hardware — Southington, Conn, <1 


American Equipment —Norristown, Pa. = 


America’s Most Complete Line of Industrial Fasteners 





| strong world-wide 


Find Radiation Belt 


Less Intense 


Moscow—Russian scientists report 
that data received from their cosmic 
rocket show that radiation in belts 
around earth is less intense than origi 
nally presumed. Manned spaceships, 
therefore, will require relatively less 
shielding than had been expected, 
they said. 

According to S. Vernov, member 
of the USSR Academy of Sciences, 
and A. Chudakov, a large number of 
electrons are circling the earth at alti 
tudes up to 31,250 miles, but their 
energy is relatively small, ranging from 
30,000 electronvolts to 100,000. Cos 
mic radiation intensity at great dis- 
tances from earth is “negligible” with 
only two particles passing through one 
sq cm every second 
ceeding nine earth radii, intensity 
does not change as distance grows be 
tween space vehicle and earth 

The Soviets report that the space 
rocket proved experimentally that elec 
trons moving around the earth waver 
in their motion wandering for a very 
long time while locked in a magnetic 
trap created near the earth by the 
earth’s magnetic field. At a height of 
9,400 miles there are 700 times more 
particles than at height of 250 miles 
on the same line of force. The Soviets 
said, “This means that of the 700 
particles at 9,400 miles only one flies 
down to low altitude; the other 699 
waver along the line of force going 
from one hemisphere to another and 
back and do not fly down to low alti 
tude.” 

The two Russian scientists went on 
to say that there are grounds for pre 
suming that the inner zone of inten- 
sive radiation around the earth con- 
sists mainly of protons. However, no 
details were given. Electrons of the 
outer zone possess energies which are 
relatively small. 


At distances ex 


US to Dominate Paris 
Computer Conference 


San Francisco—As final plans are be 
ing made for the forthcoming global 
computer conference sponsored by the 
United Nations in Paris this June, the 
position of US 
computer technology has been con 


| firmed. The formal program alone will 
| feature 23 of 55 papers from com 


G-E silicone 
rubber 


cures at 
room 


temperature 


General Electric’s new RTV (room 
temperature vulcanizing) rubber 
cures in any time you select up to 48 
hours. It resists heat up to 600 F 
and has excellent electrical proper- 
ties. Among its present uses are: 


Sealing and Caulking 

RTV compounds form excellent bonds 
to primed metal, plastics and glass. 
They are ideal for in-place sealing 
and caulking where resistance to tem- 
perature extremes, solvents or ozone 
is required. Silicone rubber parts can 
be bonded with RTV compounds for 
“on-the-spot” repairs. 


L™" 
if , . Jv\—_ 


es 
Se 
“== a a 


Potting and Encapsulating 

Electronic Assemblies 

RTV compounds are 100% solids 
(solvent-free), cure with negligible 
shrinkage and no voids. They have 
the outstanding heat resistance and 
electrical characteristics of silicone 
rubber. With RTV, you can easily 
cushion delicate assemblies against 
shock and seal them from moist or 
corrosive atmospheres. 


v 


Ma f I 
rn a, 


Mold Making 


The unusual dimensional accuracy of 
RTV compounds has led to their use 
in duplicating complicated parts for 
low cost tooling. RTV’s flexibility 
makes it easy to remove parts from 
a mold. It will release epoxy and 
epon resins without a release agent. 


Can you put this superior RT} 
silicone rubber to work for you? For 
more information and a free sample, 
write General Electric Company, 
Silicone Products D pt., Section 
A39-23, Waterford, N.Y. 


GENERAL @@ ELECTRIC 


Silicone Products Dept., Waterford, N. Y. 


puter experts in the US, it was an 
nounced at the recent Joint Computer | 
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Conference in San Francisco. 


Honorary Chairman of the Inter- | 


national Conference will be Prof 


Howard Aiken of the Harvard Uni- | 


versity Computation Lab. An Honor- 
ary Vice Chairman will be Dr John 
W. Mauchly of Sperry Rand Corp. 

Of the 13 major symposia now in- 
cluded in the final program, US com- 
puter people will act as co-ordinators 
of six of these. A special new session 
added to the formal program will ex- 
plore “Computer Techniques of the 
Future.” 

Prof Aiken also said that central 
computer systems will go out of date 
in the next decade. Prof Aiken is 
credited with making the original the- 
oretical approach to the electronic 
digital computer more than ten years 


ago. 


Prof Aiken believes that computers 


can get smaller by a factor of up to 
100,000. This will cut the installation 
cost to the point where anyone who 
needs a computer can have it, making 
the great central computers obsolete. 

He noted also that computer sci- 
ences are becoming highly inter-disci- 
plinary. Use of computers in manage- 
ment, language translation, and even 
music composition has in its very na- 
ture taken the computer scientists out 
of mere calculating. 


ICl Members Research 
for Each Other 


Cuicaco—Members of the Invest- 
ment Casting Institute will get thou- 
sands of dollars of research informa- 


tion on investment casting technology | 


through that trade association’s new 
Cooperative Technical Research Pro- 
gram. Through this program each 
member of the Institute will contrib- 
ute one research study and in return 
will receive a completed study from 
each of the other members. 

An ICI Research Committee and 
the ICI members have developed a 
listing of research projects of interest 
to manufacturers of investment cast- 
ings. This list is then circulated to 
the members with the instruction that 
they pick one or more projects for 
their contribution during the year. 
The members may select one of the 
projects recommended by the Re- 
search Committee, or they may pro- 
pose another study which they feel 
would be of value. 

As a result of this program, which 
was set up during the annual meeting 





in this rotary re 


joint carrying steam-  . 
cordensate. 


Mechanical seais with 
Mor, PY4 noses pro- 
vide an extra measure of 
dependability in this stuf- 
fing box assembly. 
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SEALS 


Application tested for 

all sealing requirements 
Service-proven 

on toughest assignments 


LINK PY4 GRADE of self-lubricating 
MORGANITE is the engineer-preferred 
seal material for every application where 
premium performance is a “must.” Actual 
service records compiled on PY4 Seals in 
all types of rigorous service, prove that 
this super-rugged material can take 
punishment! PY4 Seals function with 
highest efficiency in the presence of 
grease, searching liquids, corrosives, high 
pressures and high temperature. Install 
Morganite LINK PY4 for longer seal life 
... reduce down-time and save on seal re- 
placement costs. 





AVAILABLE WORLDWIDE—Send drawings 
and operating data for a recommendation 
on your specific seal requirements. 


FOR OVER HALF A CENTURY... 


ro INCORPORATED 


3306 48th Avenue, Long Island City 1, New York 
In Canada: Morganite Carbon Products Ltd., Toronto 
Manufacturers of Fine Carbon Graphite Products including 
Mechanical Carbons, Motor and Generator Brushes, Carbon 
Piles, Current Collectors and Electrical Contacts... 
Distributors of 99.7% Pure Al,0; Tubes and Crucibles 
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last November, three research projects 
ATTACHMENT and FASTENING have already been distributed to ICI 


i | members. Two, of interest to design- 
PROB rE M SO V rE FE pe v8 — agg . Aging — 
and ‘Temperature on the Mechanical 


Applied with standard TRS riveting machines Properties of 17-4PH,” by F. K. 
Solve design problems with PERMA-NUTS and get the Iverson of Cannon-Muskegon Corp; 


speed and economy in production that goes with automatic and a study of the “Properties m 
feeding and setting of standard tubular rivets. An AISI 410,” by W. F. Carn of Pre 
important advantage of this unique combination nut cision Metalsmiths, Inc. 

and rivet! A built-in “lock washer” feature is another. 


Transistors Correct 
Fan 





NUT AND SPACER = Telex Signals 
Bonn—A new radio telex installation 


D7 with automatic “error-correction SYS- 


tem” has been developed by Siemens. 
It is claimed as the first to use a 
NUT AND RIVET ; is circuit of transistors and rectifiers in 
stead of the conventional electrome- 
chanical parts such as relays, rotating 
distributors with sliding contacts or 

aie initia: ae cam switches, and tubes. 
TIGHT SPOT The error-correction system has the 
“Sevener-Code,” ie, an alphabet with 
seven code signs per letter which 
i NUT AND BUSHING =—=—=y__p reduces the error rate to 1 : 50,000 
3 compared to 1 : 1,000 in the “Fiver 
Code.” Impulses received by the nor- 
mal “‘Fiver-Code” are transposed into 
TUBULAR RIVET & STUD CO., Quincy 70, Mass. the CCIT #3 “Sevener-Code” by a 
CIRCLE 59 READER SERVICE CARD crossbar circuit consisting of rectifiers. 
— - . Duplex radio connection facilitates 
WRITE FOR automatic backqueries by RQ signals 
CATALOG on receipt of “wrong” signals. The 
RO signal blocks transmission and 
starts a repeat cycle: Code stores at 
the transmitting station then send 
the queried signal plus the two fol- 
lowing signals again before normal 


for ALL These : — transmission is resumed. The code 

. stores are necessary because in inter 
WORK HOLDING DEVICES = continental transmission the time 
lapse between arrival of a wrong sig 


TOGGLE CLAMPS nal and its repeat may imount to 400 


500 milliseconds. Storage units of the 


INDEX AND PLIERS Siemens-Elmux have transistor sweep 


PLUNGER circults. 
80 Types and Sizes 
wnoe FIXTURE CLAMPS cntoe one — 
170 TYPES AND SIZES ransmission for Britis ars 
Ye 


: ° * * — - Lonpon—A leading British car manu 
BASE MOUNTED Over 1000 Components facturer will fit a cheap, unconven- 
SWING CLAMP Write for free Catalogs aa tional fully automatic transmission as 

; standard equipment on most of its car 


WEST POINT MFG. CO. | types this year, according to reports. 
26931 W. 7 Mile Road t é P Ihe transmission uses two magnetic- 
Detroit 19, Michigan powder clutches with a conventional 

gear box. The company—Rootes Ltd 
had developed the transmission in 

conjunction with Smith Motor Acces- 
sories, Ltd. The clutch will be fitted 

md initially to engines having between 1.2 

L" LOCK CLAMP and 1.7 liters displacement. 
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The company claims that the trans- 
mission is the cheapest fully automatic 
system yet developed and costs only 
slightly more than manual shifts. 


Redesign Transmission 
Housing 


Detrroir—GM’s Detroit Transmis- 
sion Div has redesigned Hydra-matic 
transmission housings to spread out 
laterally, thus reducing the hump in 
the front seat. The housings also will 
be designed so that the car divisions, 
when ready, can move the transmis- 
sion to the rear to form the trans-axle. 


Plastic Innards Fashioned 
for Electric Switch 


ViENNA—A rotary switch, made en 
tirely of plastic except for contact 
points, springs and terminal screws 
has been developed here by Kraus & 
Naimer. Designed for instrument and 
control panels, the switch has a plastic 
center shaft that eliminates current 
leakage paths normally present with 
metal shafts. 

The shaft is a series of couplings 
with splined hubs and a cylindrical 
section into which the coupling bolt 
is fitted. Cams are molded integral 
with the coupling. 

The standard switch is a_threc 
stage unit that can be enlarged to 12 
stages. If a wiring system requires 
more than 12 stages, the assembly 
can be fitted with a tandem drive for 
a second stock. 


Switch to plastics . 

eliminates need for grounding in Austrian- 
made rotary switch. Shown is basic C-16 
model (top) and (below) plastic couplings 
that rerjace the metal center shafts. 
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Compare 


GLACIER 


is WITH ANY OTHER 


DRY BEARINGS! 


wears 10 to 100 times 
longer 


has low breakaway torque 
«+ no Slip-stick 

has highest compressive 
strength—no cold flow 


lets you predict minimum 
service life 


‘ 
°“Oo 


DU is as close to the perfect dry bearing material as you will find today. It 
is a patented composite material consisting of a steel and porous bronze 
interlayer impregnated with a lead-filled TFE* fluorocarbon resin. 

The compressive strength of DU is approximately 51,000 psi. DU is 
capable of operating at higher velocities than other dry bearings in many 
problem liquids and at temperatures from —328° F. to + 536° F. Thus DU 
is suitable for many applications ranging from liquid gas pumps and com- 
pressors to high temperature oven conveyor systems. 

Most important, with DU the designer can quickly and accurately pre- 
dict bearing life for specific applications. The unique characteristics of DU 
make possible establishment of curves relating bearing life to any load-speed 
conditions. These curves and other important design data are included in 
Bulletin DU-458. Ask your bearing manufacturer, or write to SPECIAL 
PRODUCTS DEPT., United States Gasket Co., Camden 1, N. J. 


U nited 
S tates 


G asket GARLOCK + 
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*Teflon, DuPont Trademark 
Fluon, 1.C.1, Trademark 





SMASH THE “DESIGN BARRIER” 
AND STILL LOWER YOUR 
FINISHED PRODUCT COST! 


Since the basic relay and its many contact RBM 
forms, ratings, and terminal variations are regular ’ 98000 
production items at RBM, design bottlenecks SERIES 
can be shattered. RBM has ‘“‘CUSTOMERIZED”’ these relays 
to fulfill almost every conceivable requirement. 
This vast background of application engineering can 
serve you with design shortcuts . . . lower your “finished 
product” cost. Ask your RBM product application engineer. 


CHECK THE FEATURES OF THIS 
REM AC OR DC GENERAL PURPOSE RELAY 


Ac. 
MANY ARE OTHER FEATURES 
L/STED BY UA 


FILE NOS. & 12/39 OR E2238/ 





© MAX. COIL VOLTAGE 


PRESS FIT PILE-UP @ MAX.COIL RES. 


ELIMINATES DRIFT, 
ASSURES CONTACT 
STAB/LITY 


DEPENDABLE CROSS-BAR 
CONTACTS AVAILABLE 
FOR LOW VOLTAGE ANO/oR 

Low CURRENT CIRCUITS 


SIMPLIFIED MAGNET 
FRAME AND ARMATURE 
ASSEMBLY PROV/DES 
EFFICIENT, POSITIVE 

ACTION 


VARIETY OF 
MOUNTINGS AVAILABLE 


/N OHMS 


e MAX.CO/L WATTS 
OR VOLT AMPS. 


@ MAX. CONTACT FORM 
WITH RATED CURRENT 
AT 32V. DC OR 115 V.AC 
(NON-INDUCTIVE LOAD ) 


9.0VA. INRUSH 
6.5 VASEALED 


2PDOT ISAMPS 
4POT 6 AMPS, 
6POT 3 AMPS, 








® APPROX. WEIGHT 


4/ OZ, 


ALSO AVAILABLE (N 97000 SERIES 
PROVIDING ADDITIONAL COIL 


GREATER SENSITIVITY 


4.0 W. 


2P0T /SAMPS. 
4P0T 6AMPS, 
6PDT ZAMPS 


Loca/ RBM Produ Engineer or Write For Bulletin 1060 


RBM REM Controls Division 


INDIANA 


ct Application 


ESSEX WIRE CORPORATION, LOGANSPORT, 
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TOP MANAGEMENT 
ENGINEER 


Training Information 
& Task Assignments 


Task Reports & Requests 


EXPERIENCED 
ENGINEER 


MIDDLE MANAGEMENT 
ENGINEER 





| 
LINE ORGANIZATION 


the chart as assignments and 


\ for Advice (nonfocusing | | , 

— e . 

ms T ~ Kh information flows down 
ms," }} ( 


policy. Return flow is 
progress reports 


ENGINEER 
IN TRAINING 


needs to know...and what 


What you say in engineering progress reports and assignments 


may make the difference between time wasted and project success. 


W M TERRY 
Director, Engineering Coordination 
Allis-Chalmers Mfg Co 


® How do you pass on new project assignments to yout 
technical group? Do you simply break up a project into 
parts and then distribute them? Or perhaps you outline 
the job assignment without indicating limitations or 
policy background so that your assistant will attack the 
problem “without preconceived notions.” 

Well, a group leader contributes nothing—not even 
idministration—by just dividing up the project for his 
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men. A secretary could do that. And if he is indefinite 
about background and limitations of a job or tosses in 
irrelevent information on the chance that someone will 
find a use for it, he is actively contributing to confusion 
I'he company would be better off without him 

Still another type of boss tends to hold on to his incom 
ing information and pass on only an irreducible minimum 


Vhis “log jamming” produces a high-pressure approach 
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who 
needs to know 
. » » and what 


CONTINUED 


. LINE AND STAFF organization 
includes a non-engineering 
manager who must be included 
in the information below 


chosen by some in the interest of what they call efficiency 
Che pressure builds up and up, but nothing ever happens 
The man down the line has no idea of what is expected o1 
why he’s doing what he is. 

This is a plea for focusing flow. As information goes 
from man to man it should be progressively refined, ending 
finally in a needle point—the solution. The sharper th« 
needle, the clearer and better the solution. 


Flow paths 


Information flows from and to every man on the staff 
Che kind of information depends on the man’s position in 
the organization. For example, the engineering line ot 
ganization (Fig. 1) is made up of: 

a top management engineer responsible for engineering 
policy and top administrative decisions. His title is vice 
president of engineering, director of engineering or the 
like. On the next level 

the supervisory or middle management engineer has 
primary project responsibility in administrative areas 
The chief engineer of a department might have almost 
exclusive administrative responsibility for his department 
and the technical project being pursued. He is also a 
policy adviser and project superintendent to the 

experienced technical engineer who has few administra 
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EXPERIENCED 
ENGINEER 





OPERATING MANAGER Vv 
NONENGINEERING 


> 


TOP MANAGEMENT 
ENGINEER 





| \ 
MIDOLE MANAGEMENT 
ENGINEER 


AE “i 
“4 
L > aa i 


) 





it 


*, a 
‘1 IV / 
i = | 


(ANT 1 x 


ENGINEER 
IN TRAINING 


tive responsibilities but who heads the engineering team 
His technical background and know-how are used directly 
to solve problems. In smaller companies the middle man- 
agement and technical engineering duties tend to merge 
into one man’s responsibility. At the bottom and working 
with careful supervision is 

the engineer in training. He may be a recent graduat 
or an engineer with the company for a relatively short 
time. 

Policy and project assignments flow from the top man 
agement to the middle management engineer and then 
to the experienced technical engineer. Progress reports 
flow back up the chart through the middle management 
engineer or directly to the top management engineer in 
the form of briefing sessions or special reports. 

Ihe line and staff organization (Fig. 2) differs only in 
that an operating manager is added who uses policy and 
project recommendations made by the top management 
engineer in his over-all company decisions 

In all these flow paths, information flow must be focused 

condensed and clarified so that each man makes a con 
tribution to the solution, not to the quantity. Only in the 
flow between the engineer in training and his immediate 
superior is parallel (nonfocusing) flow to be expected. But 


even here one measure of the engineering maturity of a 
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What do their titles really mean? 


The basic structure of an engineering organization calls for 
only four job functions—no matter what the title—and titles 
vary widely among different organizations. Can you find 


these functions in your setup? 





Chief engineer 
Director of 
engineering 
Technical 
director 
Vice-president, 
engineering 


“Engineer 


Project 
engineer 
Works 
engineer 
Industrial 
engineer 
Group leader 


“fnoincer 


Designer 
Design 
engineer 
Product 
designer 
Research 
engineer 


ry 


Mechanical 
engineer 
Engineer 
Electrical 
engineer 
Junior 
engineer 





Research 
director 

Engineering 
manager 


Labcratory 
engineer 

Assistant 
engineer 


Development 
engineer 
Product 
engineer 
Tool engineer 
Structural 
engineer 
Machine 
designer 
Methods 
engineer 


Senior 
engineer 

Section 
engineer 

Supervisory 
engineer 











man is the change of his output from parallel to focusing 
flow. 

Remember, engineers themselves will originate the most 
important data of all. ‘Their reports and recommendations 
and designs are the only saleable products of the engineer 
ing department. Therefore, technical articles and talks by 
staff engineers serve a dual purpose. They increase the 
stature of the engineering staff in the eyes of the engineer 
ing community as well as do wonders for the personal 
and professional character of the individual 


information handling 


Written, internally produced communications include 
standards; material, process and product specifications; 
manuals; research reports; standard parts lists; assignments; 
patent disclosures; cost studies; budgets and many others 
he engineer must have this information to do his job 
and if the department is of any size at all rather formal 
procedures should be adopted to make sure the informa 
tion is readily available, up-to-date and to the point 

Engineers have to do the compilation—preferably a 
standards engineer is appointed and made responsible for 
preparation and availability of the data and he, or a li 
brarian, is also responsible for technical articles, catalogs, 
bulletins, magazines, reference books, and patents. 
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Ihe chief engineer should not dump all this paper on 
the new man. He may assume that because the informa 
tion comes from management he is expected to read and 
assimilate it all. ‘Tell him what is available if he needs it, 
spell out his assignment carefully and precisely and then 
let him search out his own data 

What is offered should be complete and honest. For 
example, data on manufacturing or material costs are 
regarded by some comptrollers as top secret. As a result 
wrong design decisions are made. If necessary, assign an 
engineer to help Purchasing or Manufacturing get the data 
needed. if 

In a similar way, isolation of the technical man from 
customers and their problems may result in unrealistic 
designs. Most companies have sales and applications engi 
neers acting as intermediaries between the customer with 
a problem and the engineer with the solution. The tech 
nical man can get a broader picture more quickly if he can 
participate in discussions with customer engineers. Hi 
interest is aroused, pride and reputation make him really 
work for an elegant solution, the customer's engineer 
appreciate the chance to speak directly to an 
man, and their opinion of the company is bound to be 


inside’ 


enhanced by contact with its top brains 

Ihe same reasoning holds for exchanges betwee 
search and engineering departments within single com 
pany. Formal technical reports do not transmit scientifi 
discoveries as well as informal conversations do. The engi 
neer has to be sold on change, especially radical chang 

Vendors of raw materials or components have the prob 
lem of acquainting their customers’ engineers with their 
own advanced development work and they need assistance 
in this. The vendor’s engineers don’t always know how a 
new material may be applied, for example, or what usc 


an unfamiliar industry might make of a new component 


Unfortunately, the vendor’s salesman doesn’t alwavs he Ip 


get engineers together 


He is primarily interested in th 
sale of catalog items. Don’t let the lack of advanced engi 
neering information be your company’s fault 

rhe basis rule is: Don’t isolate engineers. It applic 
in technical areas, of course, but financial or policy 
recommendations are involved in the final decision as well 
It is only fair to the engineer, no matter how far down th« 
ladder, to know why his recommendations were ignored 
especially if factors beyond his control. ™ 
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TREND<s 


in appearance design 


MONTGOMERY FERAR, 
Sundberg-Ferar Inc, Royal Oak, Mich. 


IMustrations by Sundberg-Ferar, Inc. staff. 


1 Why is appearance de- 
sign necessary to product 


development? 


Industry in this country is increas 
ingly concerned with the competition 
of foreign products imported from 
Italy, Germany, Austria, the Scandina- 
vian countries, and Japan par- 
ticularly with those products involving 
much hand labor—like sewing ma- 
chines, radios, photographic equip 
ment, and even automobiles. 

The engineering and _ production 
quality of these foreign imports has 
improved enormously in the last few 





“” 


. car-wash equipment can’t even get in 
to clean some of the contoured ‘59 fenders.” 
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years. l’or example, I had a talk with 
a machine-tool man on a plane re 
cently—he told me many of the Rus 
sian machine tools exhibited at the 
Brussels Fair were on a par with Amer- 
ican machine tools. 

It is becoming increasingly appar 
ent that American manufacturers will 
have to meet and beat this compe 
tition on other counts besides engi 
neering and production quality. Ap- 
pearance design is one way of doing 
this—many of these same manufactur 
ers long ago discovered that improve- 
ments in appearance design can give 
one company’s product decisive sales 
This 
experience can certainly be applied to 
competitive products from abroad. 


advantages over its competitors. 


For one thing, the American public 
and the American design profession 
are both more sophisticated than their 
foreign counterparts in matters of 
mass-production design. American in- 
dustry can and should take advantag« 
of this fact to make its products su 
perior in visual-functional aspects, and 
thereby attract more customers. 

However, 
tage that 
achieve by 


any competitive advan 
American manufacturers 
this route is certain to 


prove only temporary unless we obtain 


..» HOW MUCH APPEARANCE 


. all the basic dimensions were 


compromised to get 
a preconceived silhouette.”’ 


more design protection. Our courts 
have already established the fact that 
an appearance design may be pro- 
tected by patent, and that those who 
infringe can be sued for damages. 
Similar protection needs to be ex- 
tended to American product designs 
against pirating by foreign producers. 


z= Is it possible for a prod- 
uct to have too much de- 
sign? 

Yes, if that design consists of mere 
decoration, without any function. For 
example, certain household appliances 
today are loaded down with ornament 
added merely for the sake of creating 
an atmosphere. Such ornamentation 1s 
generally hard to clean and often has 
no function. Ormamentation can, 
however, be used to point up a con- 
trol area, say, which may even need 
to be protected by chrome or some 
other hard-wearing material. 


3 What aspects of product 
development should the in- 
dustrial designer be asked 
to participate in? 

It’s a good idea to invite the indus- 
trial designer to take part in any as- 
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pect of product development that may 
influence the appearance of a product. 
The designer should be consulted as 
early as possible—he should have some 
say in the arrangement of components 
won't make an unnecessarily 
awkward and costly package for him to 
handle at With 
puters, for when we 
called 


could 


sO they 


a later stage. com 


instance, were 
in early enough we found we 
work out with the 


component arrangements 


engineers 
which lent 
themselves to more pleasing packag 
loss 


ing possibilities and with no 


. size and arrangement of 
controls are also matters of concern to 
the industrial designer.” 


DESIGN DOES A PRODUCT NEED? 


in engineering performance. Often, 
when they did the arranging on their 
own, there was at least a 50-50 chance 
the result would be less attractive and 
even less functional. After consider 
able engineering is already done, it is 
generally costly to correct such situa- 
tions. 
Human-engineering 


factors, such 


as size and arrangement of controls 
and display panels, color and lighting, 
also concern the industnal designer 
He is, I believe, the 
work with the 


the job calls for one 


proper agent to 


engineer, 1 


human 
Otherwise, the 
industrial designer should be the hu 


man engineer for the project. 


4 Can a product be over- 
designed? 

Design can be the tail that wags the 
dog. I’m thinking of 
mobile styling, 
mensions were compromised to get a 
preconceived silhouette that the de 
signer had dreamed up, or to match 
what the sales thought 
would sell. 

Result—a_ beautiful piece of sculp- 
ture, but not too useful as an automo- 
bile. The extreme sheetmetal shapes 
are more difficult to fabricate 


some auto 


where all basic di 


exccutives 


and to 
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” 


service accessibility is of prime 


importance.” 


get in and out of. No body shop in 


the world can repair some of the 


deeply contoured '59 fenders, and 
some cat-wash equipment can’t even 
clean them. 
Safety 


of doors and roof supports, for ex 


get in to Passengers 


are cramped. factors (strength 
ample) were neglected. There is les 
to the trunk for 


and to the engine for servicing 


loading 
his, 


to my mind, is an example of over 


accessibility 


designing, and it represents a di 
service to the consumer 

I don’t think anything is good de- 
sign if it’s not functional. 

As for 


should be 


appliances, the designer 
that the increasing 


of function of 


aware 
complexity modem 
appliances means more service calls. 
And not 
the quality of the product, necessarily 
It is likely to stem 

j 


Increase In the number ana compl xity 


because of any decrease in 


more from the 
of components, any one of which can 
get out of order. 

Therefore, service accessibility is of 
If the front of 
loaded with 


prime importance. 


the machine is mean 
ingless trim that has to be removed 
for servicing, or if design requires the 
machine to be pulled out from th 
that will take 


time—and be 


wall for servicing, more 


SCTVICE more costly for 


the owner. Service calls may even 


be avoidable if the adjustment area 


and those components requiring occa 
sional replacement have been mad 
to the customer. ® 


easily accessible 
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THE QUESTION: Should the US Adopt the Metric System? 











“Yes 


The US is presently using the metric system indirectly—in its monetary 
system; also, decimals are generally used in industry. The metric system 
would simplify subdividing, therefore such a basic international unit 
of measurement would be advisable. In mechanical measurement, 
distance is frequently expressed in mils, which is basically the metric 
system; we are using the metric system in part, so why not in toto? 
“Metric system measurements would greatly aid international 
communications, since most of the major nations use this system. 
Technical people are trained in the metric system, a training that is much 
BOYCE M ADAMS, “2"<" than fractions. An additional argument for universal use of | | 
president, Wayne Kerr Corp, '™Ctric measurement is that most electrical quantities are defined in terms 
Philadelphia of CGS and MKS units, which are all based upon the metric system. 


“No 


lhe machine-tool industry has been flying in an inch-standard airplane 
and has passed the point of no return. It is conceivable that a metric 
plane might have been better, but the die was cast a long time ago 
and now, with our tremendous investments in drawings, tools and 
education, we are going to finish out the flight. We obsolete draw- 
ings, scrap tools, and rebuild our plants when estimated savings show 


that new equipment will pay for itself. No dreams of savings through 4 
the use of the metric system have ever matched the staggering costs ff. 
of an inch-to-metric changeover. 


“If the metric system ever does come in I expect it will come in H $ SIZER 
. : director of design 

with new industries which, because of their scientific origin or birth uchtinn tel Ole 
in a metric country, start off with a metric system” Brown & Sharpe 


“A . . 
Having successfully converted our operations . . 


in the United States and Canada from the complex avoirdupois system of 
weights and measures to the metric system, we feel the adoption of this 
system by the US would be of benefit to all concerned. The switch-over 
would be of great advantage to the many American manufacturers who are 
expanding their operations in overseas areas. With the advent of newer 
foreign markets and faster transportation, more and more US firms are 
entering these overseas areas—areas where the metric system is the established 
form for weights and measures. 

“Not only would the US businessman find it easier to operate in these 
foreign lands on the metric scale, but it would be good public relations to 
operate under the system in effect in these countries. This would eliminate 
much converting back and forth. 

“Also, in a period when more and more attention is being paid to costs, 
the metric system provides a closer control on raw materials and the final 
product. ‘The metric system offers an improved means of weighing, meas- 


WILLIAM P CUSICK 


director of quality control : *” 
Parke, Davis & Co uring, recording and accounting. And, any improvement is progress. 
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“The National Bureau of Standards ... 


provides calibrations and technical measurement assistance in either, or 
both, English or metric units. The Bureau uses the kilogram and the meter, 
calibrated against the “International Standards” maintained at Sevres, 
France, as the national standards. English units are based upon a numerical 
relationship to these standards. As to whether the US should “adopt” the 
metric system, the Bureau will act upon the will of the Congress. 
“The problem of shifting from English to metric system on a legal basis, 
in an advanced economy such as ours, would be a considerable and a 
complex one, requiring years of education, retooling, and reinvestment. 
We are, at present, very much interested in the studies of this problem being 
conducted by the British Association for the Advancement of Science and 
the American Association for the Advancement of Science. We are also D4 
yp eapn the program of Jagan to shift to he ate nye, copecaly AV ASTIN, director 
plans and experiences. This will mark the first time that an indus- | cael Bureau of Standards 
trially advanced nation has undertaken such a shift.” 


“The metric system owes its ubiquity . . . 


to the way its radius of 10 allows it to mesh simply with the numbering 

system and, in many places, with the monetary system. The version of it 

based on the meter, kilogram and second also fits naturally with our 

electrical units of watts and volts. For many purposes it saves needless 

arithmetic, and it is not surprising that the US foot and pound have been 

defined for nearly 70 years in terms of the international meter and kilogram 

“It seems to me the difficulty of adopting the metric system into ou 

daily lives would be formidable. All our instruments for measuring distance, 

velocity and mass would have to be recalibrated or rebuilt, whether they are 

yardsticks, precision gages, bathroom scales, speedometers, or surveying 

instruments. After all the inevitable confusion would remain the problem 

of relating future measurements to buildings and roads constructed in the 

old era. Even a new 3-foot window frame would be hard to buy after the 

H C CORBEN changeover, unless for some reason people were still constructing them in 
qusshste dade. assent odd sizes such as .9144 meters. What would be gained from adopting the 


Laboratory, Thompson Ramo metric system? A little less arithmetic eventually, but more confusion than 
Wooldridge Inc the goal is worth.” 


“The recently announced agreement .. . 


among the National Physical Laboratories of the United States, the United 
Kingdom, Canada, New Zealand, Australia and South Africa on a conversion 
factor between the international yard and the meter and the international 
pound and the kilogram makes a decision as to whether or not the US 
should adopt the metric system unnecessary. 

“For linear dimensions, the agreed ratio becomes 25.4 mm equals | inch 
a ratio which has been in existence for industrial purposes since the approval 
in 1933 of American Standard Inch-millimeter Conversion for Industrial 
Use, B48.1-1933. This standard provides convenient conversion tables which 
can be prepared by any competent organization. 

“With an established conversion factor there is no problem in conversion 
between metric and inch units. The widespread use of the metric system 
in scientific calculations will undoubtedly continue, but with the use of 

J R TOWNSEND decimal fractions of the inch and the established conversion factor there 


president appears to be no practical necessity for adopting the metric system for 
American Standards Assoc . . ” 
linear dimensions. 
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SIGNIFICANT COMPONENTS Gy 7ya551/7.\5—) 


Photo rectifier assembly . . . 
consists of sandwiched layers of glass, transparent ohmic conductor 
sintered cadmium sulfide, top rectifying (or metallic) conductor 
Under illumination through punched card, tape, film or other system 
each cell in this device responds as a diode, in 100 millisec; rectifica 
tion ratio is 1000:1. With light shut off, cell becomes an open 
circuit or linear resistance. Can be constructed in X-Y matrix system 
with up to 100 detectors per sq in.; densities in excess of 256 are 
being developed. For programming, switching, data storage, numet 
ical display generation. Cell has forward resistance between 10,00( 
and 20,000 ohm. Rex Corp, W Acton, Mass. 

Circle 11, Reader Service Card 


32 SIGNIFICANT PARTS 


interlocked non-woven felt .. . 

is made from synthetic fibers and is now available in 
ommercial quantities in widths to 9 ft max, thicknesses 
to | in. max, with weights of 3 oz to 6 lb per yd and 
permeabilities of 10 to 200. Strength ranges up to 
1500 psi, depending upon the fiber. May be used con 
tinuously at 400 F. Said to give better abrasion resist 
ince than natural fiber felt, resistance to most acid and 
ilkalis, and is not affected by moisture. Will not sup 
port rot, mildew, or bacteria growth. Uniformly smooth 
felt may be die-cut without becoming ragged at edges 
Also can be sewn. Felt is produced by a mechanical 
interlocking of fibers, rather than chemical binding 
gent or supporting fabric. Felts match SAF. specs for 
weight and thickness. Prices, depending on fiber, start 
at 4¢ per sq yd and range to prices equal to the cost 
of F-1, F-5 and F-10 grades of natural fiber felts (for 
Dacron). Delivery, about 1 wk. Troy Blanket Mills, 
200 Madison Ave, NYC. 


Circle 12, Reader Service Card 


Fire-safe mastic sealer .. . 

is self-extinguishing after solvent has been released 
Because it is also pumpable, it is suited to production 
line installation \ variety of characteristics are pos 
sible to meet special application requirements. Theré 
are sealers, for example, that are fast or slow drying 
odorless apable of retaining sealing qualities while 
submerged in water, resistant to breakdown due t 
frequent freeze thaw cycling, able to span open space 
and gaps up to }-in. without slumping, and of taking 
paint baking te mperatures without running out of pl Ice 
About $1.40 per gal; delivery, 10 day Presstite-Key 
stone Engineering Products Co, Div American-Marietta 
Co, 39th and Chouteau Ave, St Louis 10. 


Circle 13, Reader Service Card 


- 
Pipe coupling for remote .. . 


operation or for use mm confined areas consists primarily 
of a conventional coupling to vhich a gear-and pinion 
locking mechanism has been added. For use when the 

is no room to use a Wrench—or operating onditions mak 
it impossible for personnel to enter installation area 
Pinion is removable from coupling, making unit tamper 
proof. May be power or hand-operated, by ratchet 
spanner, gear key or other means. Said to maintain 
proper seal at all times without being twisted out of 
shape, since tightening force operates throughout 360 

May be used with any standard sealing or joint face 
Available in range of size Stanat Mfg Co Inc, West 
bury, NY 


Circle 14 Reader Service Card 
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Hydraulic-motor gear 
reducer... 
consists of a gear-type fluid motor mounted 
as part of a planetary gear reducer. Re 
duction ratio of 4.6:1 is said to provide 
smooth output even at lowest shaft speeds 
Components were designed to produce 150 
ft-lb output torque with an 
Unit 


SIZze 


when used 


oil source capable of 
SAI 


hydraulic-pump mount 


1500 psi 

standard 4-bolt D 
Over-all dimen- 
sions are about § x 8 in. and unit projects 
about 74 in Suit 


s ride Ting, 


mounts on 


from mounting surface 
ible for use in driving rotary 
welding or heat-treating fixtures; powering 
hoists, cranes or rope drives; turning tur 
rets and platforms; driving elevators, con 
vevors or earth augers. Webster Electric 
Co, Racine, Wis. 
Circle 


15, Reader Service Card 





Flush-mounting captive 
ee 

installs in panels of cold-rolled steel 
ypper, aluminum alloys and similar mate 
from 0.040 in. thick and up. Self 


clinching studs are dropped into punched 


brass, 


rials 


or drilled holes and then squeezed into | 


place by standard pneumatic, hydraulic o1 


mechanical press¢ Squeezing action em 
beds head projections of stud into panel 
Displaced metal flows smoothly and evenly 
around back-tapered shank and annular 
roove, creating a flush head assembly and 

king stud into Made in 
thread 


and in lengths from 


panel steel 


stainless steel in 
from #4-40 to ¥e-15 
} to 14 in. Penn Engineering & Mfg 
Corp, Doylestown, Penna. 
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ind #305 SIZeS 


Thermoplastic elastomer . . . 
has high tensile strength at high ultimat« 
In addition, 


excellent 


elongation the polyurethane 


material has solvent 


resistance, 
particularly gasoline, low air permeability 


Avail 


clear amber gran 


and outstanding abrasion resistance 
ible as tough, rubbery 
ules which are converted into end products 
by milling, calendering, extrusion or mold 
ing. Potential uses include 


fuel 


phragms 


wire jacketing, 


hose, engine mounts, valve dia 


pump components and insula 
tors. Now being produced in 
quantities B F Goodrich Co, 
Euclid Ave, Cleveland 15 


17, Reader 


ommercial 
3135 
Circle 


Service Card 
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NYLATRON 


Selection of NYLATRON GS nylon for 
critical automatic screw machine appli- 
cation (right) again proves its value as an 
outstanding material for today’s designers. 


GS NYLON 


Unique mechanical properties of NYLATRON GS 


nylon solve vital problems for industrial designers 


e A leading manufacturer of automatic 
screw machines needed a material for 
use as a seal, which is spring loaded 
between the spindle and bearing retain- 
ing nut. After testing, the design engi- 
neers selected NYLATRON GS nylon 
for these reasons: 


NYLATRON GS nylon is tough 
without being brittle. It formed a 
positive seal and provided longer 
wear. NYLATRON GS washers 
were economically machined to close 
tolerances from bar stock, provided 
uniform concentricity and an exact- 
ing fit. 


The unique characteristics of 
NYLATRON GS are the result of a 
special formulation: a molybdenum 
disulphide filled nylon*, particularly 
adaptable as a material for bearings, 
bushings, liners and other parts sub- 
jected to extreme wear. Note these 
improved mechanical characteristics : 


* Greater Rigidity—higher modulus 





Visit our booth No. 315 
Design Engineering Show, Philadelphia 
May 25 to 28 








*Patented for composition and use for machine parts 


of elasticity, less deformation under 
load. 

Higher Heat Distortion Temper- 
atures—distortion temperatures 70° 
higher than nylon 101. 

Lower Thermal Expansion—coeffi- 
cient less than 65% of nylon 101. 
Lower Surface Friction—can be 
used without lubrication. 

% Greater Wear and Abrasion Resist- 
ance—can outlast, outperform 
metal. 

Stock shapes of NYLATRON GS 

include rod, strip, tubing, tubular bar 

and plate in all standard sizes—for 
rapid, low-cost fabrication on standard 
metalworking tools. In addition, it is 
available in powder form for molding. 

Polymer can also supply stock shapes 

of all commercial nylons on request. 

Write today for new booklet on 

NYLATRON GS—or other nylon 

formulations to meet your specific 

requirements. 


THE POLYMER CORPORATION OF PENNA. 


Reading, Pennsylvania 


Export Reading, Pa., U.S.A 


Polypenco, Inc 


1959 
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the sizes 
you need 
to save 
space and 
money! 


Never before available! Precision-built 
cylinders, with bore sizes as small as 
\4,”, do the same work as larger bore 
size cylinders, eliminate costly waste 
space and permit actuation never before 
feasible in confined areas. Reduced 
overall dimensions insure easier, less 
expensive installation. Rated at 5,000 
psi, Oil-Dyne cylinders may be used at 
lower pressures to provide even greater 
savings. 4%” to 4” bore sizes; stroke 
lengths to 72”; complete line of mount- 
ings. Write for new cylinder catalog. 


PIONEERING MINIATURIZED HYDRAULIC ACTUATION 


* PUMPS 

* CYLINDERS 

+ PRESSURE SWITCHES 
+ VALVES 

» ACCESSORIES 


OlL-DYINE 


INC. 
2115Z West Marquette Road, Chicago 36, Ill. 
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MICROBEADS 


a new 
Insulating Material 


MICROBEADS, Inc. 
P.O. Box 241/Jackson, Miss. 


Microscopic Glass Beads for 
Industrial and Reflective Purposes 
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Right-angle power 
transfers .. . 
include 17 new models and design improve 
with steel 
stainless and 
ball 
of 


em lose d 


hardened 
shafts 
ground 


ments Equipped 


gears, nonmagnetic 


double-sealed, hardened and 


bearings. Line now includes choice 


shaft 
alloy 


two and three extensions, 
and four or 
Right-angle pack 
aged units may be ordered in two or three 
Each of thes 
l:1 to 2:] 


from 4 through 2 hp 


356 aluminum housing 


hve mounting positions 
way designs general types 
Ratings 

Crown Gear, 
320 Park Ave, 


has optional ratios 
ire 
Div of Harrington Inc, 
Worcester 10, Mass. 


Circle 18, Reader Service Card 


Elastomer for use at 400 F... 
with a variety of corrosive 
thetic fuels 


and hydraulic systems, 


chemicals 
fluids in 
and also a 


syn 
fuel 


seals and 


and functional 


liners. Said to show no change in physical 
after 1 yr of outdoor 
in industrial atmosphere, 


properties exposure 


no cracking in 
200 hr of exposure to ozone at 150 parts 
I lec 
trical properties are reported comparable 
to those of electrical-grade 
polymers. This highly 


be 


per million by bent-loop method 


vinyl chloride 
fluorinated 
for 
mechanical properties and thermal stability 
Many fillers may be use 


elas 


tomer must vulcanized optimum 
Elastomer can be 
bonded to most metals with a silicon-based 
adhesive. In 1, 5 and 10-lb units, $15 per 
lb. Minnesota Mining & Mfg Co, 900 
Bush St, St Paul 6. 
Circle 
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Teflon-coated cups .. . 

for hydraulic and pneumatic equipment 
are said to reduce breakaway 
to operate cylinders, 
friction, 


torque Tr 
to re du C 
to stick to 
cylinder walls even after prolonged periods 
of idleness. Said to 
chatter and squealing 


quired 

running and not 
eliminate 
Teflon 
and coating 
Cost 


packing 


is used in 





be omes 


a thin layer 


integral 


| part of packing is said to be only 
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CHECKLIST of BOOKS 


that can help you in your work 


(_] ESSENTIAL STRENGTH OF MATERIALS 


Covers riveted and welded joints, 
and deflections in beams, columns, torsior 
etc. Includes tables and examples. By F. R 
Lisarelll, Purdue U. 261 pp., 163 illus., $4.75 


LOGICAL DESIGN OF 
ELECTRICAL CIRCUITS 


Just Published—Explains Bool 
for analyzing circuits 
amples By R. A. Higgonet, Photon, Inc., 
and RK. A. Grea, Lumitype-Photon Co., Paris 
194 pp., over 300 illus., $10.00 


MODELMAKING FOR 
INDUSTRIAL DESIGN 


Helps you express design 
plastics, metal, and wood 
power tools. By 
Landell & Assoc. 


stresses 


ean methods 
including design ex 


ideas in plaster 
using hand and 
R. R. Knoblaugh, Harper 
275 pp., 287 illus., $9.75 


GRAPHIC SCIENCE 


Clear, 
drawing, 


practical coverage of 
descriptive geometry, 

By T. E. French 

Ohio State U. 758 pp., 


engineering 
and graphi 

and ¢ J 
illus., $8.50 


itions 


Vierck, 


(] MANAGEMENT FOR ENGINEERS 


understanding of such m 
ction costs 
rity and re 
Villanova Uv. 


Gives you anage 
financia 
nsac Ss, ¢ } sponsibil 

By i ‘Sateen. 453 pp., 
$6.75 


ESTIMATING MACHINING COSTS 


Guide to profit-supporting estimates, cover 
ing fundamentals, methods, and specific ma 
chine operations. By C.W.S. Parsons, Calif. 
State Polytech. Coll. 366 pp., 112 illus., $8.00 


[} HOW TO BECOME A 
PROFESSIONAL ENGINEER 


Tells how to apply, h« 
exams, et Explains 
procedures, and other aids. 

i tates. By J. D. Constance, 


yw to take ofessiona 

State laws 
Applicable in 
262 pp., $5.50 


10 DAYS’ FREE EXAMINATION 


license 


McGRAW-HILL BOOK CO., 
327 W. 4ist St., 
Send be book(s 
r m OD appre nom 
keep, D pote 


INC., Dept. PE 3-23 
New York 36, N. Y 


checked below f 


unwanted bo 


| 

! 

| 

! 

| 

Is x. 

le Essent. Strength of Mat., $4.7 

Ii met & Grea—Log. Des. Elec. Circ., $10. 

| ylaugh— Model. for ind. Des 

| t & Vierck—Graphie Science, $8 
Momt. for Engrs., $6.75 

| Est. Machin. Costs, $8.00 

| How to Become Prof. Engr 

iz 

L 

la 

| 

| 

| 


( 
( 
P tion 


For price and terms outside 
write McGraw-Hill Int'l, 


U.S 
N.Y.C 


23, 1959 





slightly more than ordinary cups. Garlock 
Packing Co, 430 Main St, Palmyra, NY. 
Circle 20, Reader Service Card 


Pressed and sintered glass... 
an be hermetically sealed directly to 446 
stainless and 430 ‘Ti. Glass is made from 
minute glass particles pressed to shape and 
then fired at high temperatures. The parti 
cles are consolidated by fusion into non 
porous vacuum-tight structure Said to 
permit intricate shapes, holes and small 
radii to be formed economically in glass 
Parts retain thermal endurance, corrosion 
resistance and dielectric strength of parent 
glass. Corning Glass Works, Corning, NY. 
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Water-cooled solenoids . . . 
produce high-intensity magnetic fields. 
Designed to develop 140,000 amp-turns 
and dissipate 50 kw of dc power for 
such applications as polyphase transform- 
ers, rectifiers, and saturable reactors 
Nothelfer Winding Laboratories Inc, PO 
Box 455, Trenton, NJ. 
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Subminiature elapsed timer... 
operates from a 400-cps source at operating 
voltages to customer specifications. Nom 
inal diameter and length dimensions are 
less than 1 in.; weight 1.25 oz. Power 
consumption is 14 w. Elapsed time in- 
dicator is powered by subminiature, single- 
phase synchronous motor. Hepta Elec- 
tronics Inc, 2635 Louisiana Ave, Minn- 
eapolis 26. 
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High-temperature graphite .. . 
treated to inhibit oxidation is said to have 
low friction and wear rates at temperatures 
between 100 and 1200 F. Also applicable 
at lower temperatures. Material is self 
lubricating, will not seize or fuse and is 
unaffected by most chemicals and gases 
Transverse strength is said to be better 
than average Supplied in blanks or 
finished pieces or as bearings press-fit into 
stainless steel housings. Stackpole Carbon 
Co, St Marys, Penna. 
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When You Have a 


SEATING Problem... 


When you want to know what type of seating to use... 
your best bet is to check such factors as dimensional 
stability, tensile strength, compression—deflection charac- 
teristics, and—price. This means you'll want to check on 
Reynofoam—the urethane foam that, by statistical analy- 


sis, best meets all requirements for commercial seating. 


REYNOLDS CHEMICAL PaeouctS Compal 


Ask Reynolds Chemical For The Answer 


\ pioneer in the development of urethan foam, Reynolds 


Chemical Products can deliver to you now foam seating 
cored or uncored — in any commercial quantity. With- 
out obligation, write for technical assistance . . . for 


information ... for the answer to your seating questions. 


CHEMICAL 
PRODUCTS 
COMPANY 


WHITMORE LAKI 


DIVISION OF STUBNITZ GREENE CORP. 
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EMPLOYMENT OPPORTUNITY 


Burroughs 


ANOTHER NEW ROSTER OF 


OPPORTUNITIES APLENTY AT BURROUGHS 


Again we are stepping up our aggressive research and development 
programs, These have already made us a $300-million-a-year force 
in advanced electronic and electro-mechanical information proces- 
sing for both commerce and defense. Here are just a few of the many 
exceptional career opportunities open right now for exceptional men: 


CALIFORNIA at our 
ElectroData Division in Pasadena 


Electronic Engineers with experience 
in areas such as logical design, com- 
puter components, circuit design, elec- 
tronic packaging, sub-miniaturization, 
manufacturing costs and processes. 


Electronic Data Processing Special- 
ists with experience in areas such as 
applied programming, applied math- 
ematics and technical sales consul- 
tation, etc. 


For Details, write Mr. C. J. Blades, 
Manager, Professional Employment, 
Dept. 209A, Burroughs Corporation 
ElectroData Division, 460 Sierra 
Madre Villa, Pasadena, California. 


PENNSYLVANIA at our 
Research Center near Philadelphia 


Systems Engineers with specific 
experience in systems analysis and 
design of digital data processors. 
Should be trained in engineering, 
physics or mathematics. Graduate 
training desirable. 


Mathematicians, computer-oriented, 
with particular experience in problem 
formulation, numerica] analysis, and 
applied mathematics—in connection 
with formulation and design of com- 
putational procedures. Procedures in- 
volved in problems of guidance and air 
defense, trajectory calculations, logical 
design, sampled data systems, circuit 
analysis and more. Advanced degree 
in mathematics preferred. 


For Details, write Mr. James Gilroy, 
Professional Placement Coordinator, 


Burrow 


Burroughs 


“NEW DIMENSIONS a ELECTR 


j 


36 


Dept. 209B, Burroughs Corporation 
Research Center, Paoli, Pennsylvania. 


PENNSYLVANIA at our Mil- 
itary Field Service Division in Phila. 


Field Engineers responsible for the 
direction of several field teams in 
installation and maintenance of digital 
computers and integrated data pro- 
cessing systems. Required BSEF, with 
extensive field service experience in 
military electronic equipment. 


Site Engineers to attend formal lab 
and lecture training program of 16 
weeks in electronic data processing 
equipment at full salary. Assignments 
after completion of formal program 
plus field training will involve direct 
supervision of a field team in installa- 
tion and maintenance of data process- 
ing equipment. BSEE preferred, or 
equivalent experience. Must be willing 
to travel and relocate. 


For Details write Mr. A. J. Bellace, 
Employment Supervisor, Burroughs 
Corporation Military Field Service 
Division, Dept. 209B, Burroughs 
Drive, Radnor, Pennsylvania. 


| 
MICHIGAN at our Burroughs 
Division in the Detroit Area 
Experienced Electronic, electrical 
and mechanical engineers to work in 
many areas of research and develop- 
ment for information processing equip- 
ment applicable to commercial and 
military use. 


For Details, write Mr. A. L. Suzio, 
Administrator, Corporate Placement 
Services, Dept. 209, Burroughs Corpo- 
ration, Detroit 32, Michigan. 


ahs 


Corporation 


AND DATA PROCESSING SYSTEMS™ 





SIGNIFICANT COMPONENTS 
MATERIALS 
PROCESSES ... 











Epoxy molding materials . . . 
can be molded in conventional, compres 
sion and transfer molding equipment at 
temperatures of approximately 300 F and 
Can be auto 


pressures of 75 psi min 


matically preformed and molded with 
times approaching those obtained 
Shelf life is 
Molded parts 
outstanding electrical 
properties which are zetained under advers« 


humidity conditions and high temperatures 


ure 
with conventional phenolics 
estimated at 6 months min 


ire said to show 


Resistance to hot caustic solutions is said 
Range of stable 

Available, at present, as 
mineral and dacron filled materials 
Fiberite Corp, 510-524 W 4th St, Winona, 
Minn. 


to be good colors can 


be produced 
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Record-project oscillograph... 
puts into visual form any type of physical 
variable—electrical, 


hemical or thermal 


optical, accoustical, 
l'ransient phenom 
na ranging from dc to 5000 cps are 


permanently recorded 
ted 

Che data may be transported back 
vard and forward for detailed visual inspec 
tion. 


and immediately 


proje as an enlarged image on 4-in 


screen 


Measures 9 x 12 x 8 in. weighs 
than 15 Ib Approximately $500. 
Microsound Inc, 4627 Leahy St, Culver 
City, Calif. 

Circle 26, Reader 
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Transducer kit .. . 


for originating and testing systems to 
measure, indicate, record, control and com 
pute, is contained in transparent plastic 
case with hinged top, measuring 10x 5 in 
Differential transformers with character 
istics suitable for application in pressure 
pickups, rate gyros, accelerometers, and 
for feedback rudders, hy 


draulic servovalves and similar equipment 


in positioning 


omprise kit. ‘Transformers are suitable 
for use in temperatures to 250 F. Auto- 
matic Timing & Controls Inc, Dept 214, 
King of Prussia, Penna. 
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INDEX TO 
ADVERTISERS 


This index is published as a con- 
venience to the readers. Every care 
is taken to make & accurate but 
PRODUCT ENGINEERING as 
sumes no responsibility for errors 
r omissions 


Allied Research Products, Inc 
Bodine Electric Co 
Cameron tron Works, Inc 


Electrosnap Corp. ..... 
Emerson Electric Mfg. C 


.4th Cover 
° : 14 
Essex Wire Corp., R B M Controls Div. 24 


General Electric Co., Silicone Products 
Es scces ; 


Link-Belt Co . 10 


McGraw-Hill Book Co., Inc 34 

Microbeads, Inc. ... , 34 

Molded Fiber Glass Co 6 

Moraine Products Div., General 
Motors Corp 

Morganite, Inc. 


3rd Cover 
21 
Oil-Dyne, Inc. 


Pittsburgh Screw & Bolt Corp 
Polymer Corp. of Pennsylvania. 


Reynolds Chemical Products Co 
Tubular Rivet & Stud Co 


U. S. Gasket Co., 
Subs., Garlock Packing Co — | 


Veeder-Root, Inc 


2nd Cover 


West Point Mfg. Co 22 
Wiegand Co., Edwin L ooo oe 





PRODUCT ENGINEERING 
ADVERTISING SALES STAFF 


Atlanta 3. . . W. O. Crank, 1301 Rhodes- 
Haverty Bidg., Jackson 3-6951 


Boston 16 M. A. Williamson, Jr., 350 
Park Square Bldg., Hubbard 2-7160 


Chicago 11 Mid-Western Adv 
Manager, A. Meanor; R w 
L. Anderson, 520 N 
hawk 4-5800 


Clevelond 13... A. PF. 
Illuminating Bldg., 55 Public 
perior 1-7000 


Sales 
Brifiey, 
Michigan Ave., Mo- 


Tischer, 1164 
Square, 5Su- 


Dalles 1 . . R. T. Weed, 901 Vaughn 
Bidg., 1712 Commerce St., Riverside 7-5117 
Denver 2 . John W. Patten, 1740 Broad- 

way, Mile High Center, Alpine 5-2981 


Detroit 26 . . . P. B. Robinson, 856 Penob- 
scot Bldg., Woodward 2-1793 


los Angeles 17 . . . Robert Obenour, 1125 
West 6th St., Madison 6-9351 

New York 36... . B. K. Adams, J. C. Taney, 
R. G. Wallace, 500 Fifth Ave., Oxford 5-5959 

Philadelphia 3 . . . D. G. Jones, K. S. Wil- 
ladson, 6 Penn Center Plaza, Locust 8-4330 

Pittsburgh 22... ©. F 
Bldg., Express 1-1314 


St. lovis 8... R. W 
St., Continental Bidg., 


Leveroni, 1111 Oliver 


Bruley, 3615 
Jefferson 5-4867 


Olive 


San Francisco 4... W. 
St., Douglas 2-4600 


Woolston, 68 Post 











NEW C_ITERATURE 


The Physicist’s Conception 
of Nature 


WERNER HEISENBERG. Published by Harcourt 
Brace and Co, 750 Third Ave, New York 17. 
5 x 8, 192 pp. $3.75. 

Within the course of a few decades, 


the scientists’ attitude toward nature 
has undergone a radical change. Much 
of this change can be traced to Werner 
Heisenberg’s Principle of Uncertainty. 
It was Heisenberg who came upon the 
startling fact that it was impossibl 
to determine with accuracy the simul 
taneous location and momentum of 
an electron. 

Heisenberg’s principle gave weight 
to the growing concept that nature, 
instead of being governed by laws o1 
cause and effect, was in fact governed 
by mere chance and the laws of 
probability must be called in to predict 
the behavior of certain atomic par- 
ticles, for example. The net result is 
that science, for the most part, has 
come to the conculsion that mathe 
matics no longer describes the be 
havior of an elementary particle but 
only of knowledge of this behavior 
In other words, science is but a link 
with nature, and cannot simply speak 
of nature in itself. 

Heisenberg writes in an easy-reading 
style that should appeal to the reader 
who wants to know a top-flight physi 
cist’s concept of the world around 
him. Although at times his points 
border on the and one is 
tempted to skim over passages, this 
is a minor fault and the reader easily 
follows him through a series of inter- 
esting essays in which he discusses 
problems such as determinism, rela 
tivity, and probability. These are 
topics bordering on philosophy and, 


obvious 


although Heisenberg makes no attempt 


to hide the limitations of science, he 
does bring out its possibilities. He 
shares with the reader his notes on, 
and excerpts from, important docu 
ments in the historv of science. —-NC 


Weekly Information on Patents 

\ reporting service that will be issued 
weekly will give class of patent, number 
invention, inventor, name of company 
patent was assigned to and date of issuc 
Sample issue of the “Patent-dex Reporter 
sent on request. Picturesort Co, 375 South 


St, Newark 5, NJ 
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BUTYL RUBBER-—Catalog, 12 pp. Dis 
cusses properties 
butyl rubber. 


and characteristics of 
Pictures a comprehensive 
listing of applications, as well as charts and 
graphs to show weathering and sunlight 
resistance, chemical and solvent resistance, 
heat and age resistance, impermeability to 
gases, and electrical properties. Enjay Co, 
15 W 51st St, New York 19 
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CENTER FOR DOCUMENTATION 
AND COMMUNICATION RESEARCH 

Brochure, 32 pp. Explains function of 
the Center, introduces staff, and discusses 
facilities, publications and books, projects 
and liaison activities. Center has program 
directed toward solution of problems in 
organization, dissemination, and utilization 
of recorded information. School of Library 
Western Reserve 
Cleveland 6 


Science, University, 
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IMPREGNATED AND COATED FELT 

Sample folder. Information on five new 
treated felts; 2-in.-sq samples of the felts 
ind seven others are included in the folder 
Western Felt Works, Dept M, 4021 W 
Ogdan Ave, Chicago 23 
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FASTENERS FOR 
APPLICATIONS 
38 pp. Offers design considerations, repro 
ductions of NAS and MS bolt 
specifications, tables cross-referencing 160, 
000, 180,000 bolts 
Includes set 
of high-tensile self-locking fastener stand 
Elastic Stop Nut Corp of 
2330 Vauxhall Rd, Union, NJ 
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HIGH-TENSILE 


Design manual 5825 


relevant 


is ie) 


and 220,000-psi and 


other compatible stop nuts 


ard drawings 
America 


TEMPERATURE MEASUREMENT 

Catalog 115811, 10 pp Describes line of 
temperature probes, with brief section de 
voted to pitot-static 


pre ssure 


tubes and precision 


transducers. Gives specifications 
as a guide to performance characteristics 
Rosemount Engineering Co, 4900 W 78th 
St, Minneapolis 24 
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SOLDERING ALUMINUM-— Booklet, 24 
pp. Data on soldering fluxes, irons and 
flames, and actual methods 
I'ypes and properties of aluminum solders 


ire explained, as 


soldering 


well as corrosion of sol 
dered joints and their performance in alu 
minum Text is supplemented by dia 
grams. Reynolds Metals Co, Dept PRD 
6, Box 2346, Richmond 18, Va 
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BODINE ELECTRIC CO., 2510 W. BRADLEY PL., CHICAGO 18 


. could come from an auto- 


Automatic Electric uses 5 
BODINE 
MOTORS 


to give you the time of day 


When you phone for the 
correct time, the reply 


matic time announcer 
made by the Automatic 
Electric Co, 


These announcers must be =“ 
reliable ... last a long 
time. They're powdered 

by 5 Bodine Motors. 


When you're planning ao new or 
improved product, talk to a Bodine 
engineer. You'll avoid needless ex- 
perimenting ...and probably will find 
one of 3500 standard Bodine Motors 
suitable for your product. 


295 different STOCK types and 
sizes ready for fast shipment. 


BODINE 














MOTORS 
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— EMPLOYMENT OPPORTUNITIES — | 


OPPORTUNITIES .... 


With 
A 
Growth Company 


MECHANICAL 
ENGINEERS 


ME’s with 3 to 8 years’ ex- 
perience in development of 
engineering standards and/ 
or product engineering. 

ALSO 
ME’s with 2 to 6 years’ production 
engineering experience in electro- 
mechanical equipment field. 


TOOL STANDARDS PLANNER 


Experienced in preparing and writing 
general manufacturing standards, in- 
cluding tools, tool components and 
gages. 

Kindly send resume and 
salary requirements to 


FRED A. WETERRINGS 
Industrial Relations Division 


HALOID XEROX INC. 


2-20 Haloid Street 
ROCHESTER 3, NEW YORK 
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READING and WRITING 


No question about it, the ability to read and write is 
one of modern man’s most important possessions. The 
continuity of civilization is based on this single technique 
Without literature there would be little imaginative prose 
or philosophy, little formal logic and probably very little 
mathematics. Without newspapers and magazines our 
world would be a collection of isolated hamlets. Without 
reference books and technical periodicals there would be 
practically no science—can you imagine a world without 
science? 

And so a publisher has a rather awesome responsibility. 
I’m always reminded of it after a conference with editors 
who tend to burn at white heat about their responsibilities 
as editors. It seems to me they spend most of their time 
in the effort to save yours, and on Propuct ENGINEERING 
this effort has assumed the proportions of a crusade. Theit 
proudest accomplishment is to fashion an easy-reading, 
information-packed article that’s both timely and imme 
diately useful to the design engineer. 

This usually means plenty of clear illustrations, a limited 
number of words, isolation of details as “optional reading”’, 
and a series of other specialized steps to conserve your 
time in reading. But even more can be done—or so the 
editors felt—to help you cross the daily mountain of paper 
on your desk. 

A couple of months ago they published a series of 
itticles called Five Steps to Faster Reading. The editors 
figured they’d help you get more information in less time, 
I suppose, and readers insist that it works. We're still 
getting hundreds of requests for reprints. If you haven't 
ordered yours, just write E66 on the Readers Service Card 
facing this page, add your name and address and mail it in. 

A more complete discussion of all aspects of reading im 
provement is available in the book, Cut Your Reading 
lime in Half, written by the Reading Laboratory (authors 
of our series) and published by the Development Research 
Institute. Orders for this book completely cleaned out 
their stock, even at $1.25 a copy. So if you’re waiting for 
yours, please be patient: it’s on the press and will be in 
the mails very soon. —AH 
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Electrified dogs 

If you don’t consume 62.5 

hot dogs a year, you’re not an 

“average American” and prob- 

ably won’t have much use for 

the gadget pictured here. But 

Westinghouse thinks there are 

enough average and super-aver- 

age Americans around to create 

a ready market for Dog-O-Matic. 

Listed at $9.95, it will hold 6 

wieners, cook them in 90 sec; 

and, says Westinghouse, they're cooked from the inside out, retain- 
ing all the flavor and juices. 

Each dog is impaled on a pair of prongs, like corn bridged 
between corn holders. The prongs, in turn, are connected to an 
electrode in the bottom half of the cooker. The electrical circuit 
is so arranged that, when the top of the case is closed, current 
passes right through the wiener. 

The unit is right up to date in other respects, too: Like so many 
other new electric appliances, it’s designed for easy cleaning (FYI, 
Dec 15 °58): the lid comes off, and the base is completely sub- 
mersible for washing. 


Will those germs really go? 


With the development of built-in germ killers to provide lasting 
protection for molded plastic parts, metal finishes, and other prod- 
uct components (PE—May 5 ’58, p 5, and May 19 ’58 p 5), it 
becomes important to know exactly what a germ killer is, and what 
it will do. But, there are now more than 7000 such compounds on 
the market. Some claim to be antiseptics, disinfectants, or sanitizers 
—others are labeled germicides, fungistats, and bacteriostats. 

What do these terms mean—-or what should they mean? Here 
is the latest guide from the US Dept of Agriculture: 

Sterilizers, when used as directed, should kill all bacteria. Bac- 
teriostats can only be expected to prevent growth of bacteria. 

Germicides and disinfectants must kill all bacteria except certain 
spore-forming species. Sanitizers simply reduce bacterial counts to 
“safe” levels. 

Fungicides must kill fungi. Fungistats need only stop their devel- 
opment. 

And what is an antiseptic? Practically anything. “It may be 
either a germicide or a bacteriostat,” says USDA, “but the word is 
usually used for preparations applied to living creatures rather than 
to inanimate things.” 
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Why Dowt Tha 


. . . Several useful home adaptations of electronic developments now 
in the laboratories. 


How about a portable, electronic 
“voice refinery” to make golden- HW AAAAAAAAY 
voiced singers and speakers of us all. 
An unobtrusive throat microphone AARRARARAY 
would carry the electric signal toa bx a a, 
pocket controller where filters, fre- —_— — 
quency-shifters and the like would reshape the sounds. An amplifier 


and speaker could complete the system. The early, larger models 
could be built into desk or chair to impress visitors —E L MarMont 








. . and foreign language in- 
struction tapes for stereo tape 
recorders. One channel car- 
ries recorded foreign words 
and phrases with pauses in 
between. The second channel 

is used by a student to record his own voice. During playback the 
student would hear both versions in sequence. Errors in pronuncia- 
tion would be easy to detect and correct. The student’s channel 
could be erased and recorded as often as necessary—L GoLpEn 


. and further application of 
the relatively new proximity de- 
vices now used for burglar 
alarms. First as a safety device, 
small children could be sensed 
as they approach a kitchen door 
or stair well and the mother 
warned by a bell or flashing light. 
Heavy presses and power shears 
could be stopped when hands 
are in a dangerous area. In addition, dark streets or paths could be 
lit up when cars approach. House lights could be turned on when 
you enter a room. —R Mrram 


Have you a pet subject out neither the time nor inclination to do the neces- 
sary R & D? Product Engineering will welcome (and pay $10 each for) similar 
ideas based on known scientific principles but lacking an inspired manvfacturer 





16 actual size 


ECONOMY AND DEPENDABILITY are outstanding characteristics of these pressure plates— 
important components of power steering pumps. These sintered metal parts are in use 
today because Moraine Products visualized an improved product and developed a workable 
design. They also demonstrate other Moraine Products’ capabilities—making economically, 


on time, and in quantity parts that perform dependably under all operating conditions. 


Vital parts for Industrial Progress \\ P) Morai ne Prod ucts 


- Division of General Motors, Dayton, Ohio 





dA basic snap-action switches 


FOR AIRCRAFT, MISSILE, ELECTRONIC AND INDUSTRIAL APPLICATIONS 


@ quality engineered 
designed to meet human factors 


@ over 60,000 switch and actuator 
mow variations available 
@ adaptations can be made to fit your 
4 requirements 


single pole 
A2-2/S2-4 


roller lever A3-24/S1-4 
cotta A4-1/S1-4 A4-25/S3-4 A4-102/S2-3 
LWH.1W"x%"x\" — 1” colored button 
Elec. 10 amps @ 125/250 V.A.C. 
Rating: 10 amps @ 30 V.D.C ; 
Operating Force 9 to 15 oz — “ 
Amb. Temp. —100° to +375° F. - y 
actual size Termination: S1—end solder 
$2—screw 
S3—side solder ‘. 


S series S5—U-bent 
S6—long screw AS-1/S2-4 AS-7/S2-4 
oor For switches conforming to Military oe ) ©2-4/$3-4 
and U.L. approval, write for details. Interlock 
Reset types also available 


single pole 
L.W.H. 1-3/32” x 13/32” x %” 
Elec. 10 amps @ 125/250 V.A.C. 
~ Rating: — 60 cycles ns 09/8 . 
10 amps Res. @ 28 V.D.C , 
6 amps Ind. @ 28 V.D.C : 
7 Operating Force 7 to 12 oz. 


Amb. Temp. —100° to +350° F 

Termination : Fl-solder, F2-screw ©2-6/F2-3 2-10/F2-3 
May be banked with unlimited units e ey interlock, DP ileiok, SP 
per row. For switches conforming to 

F series Military and U.L. approval, write — AS-47/F2-3 


actual size 


for details. ‘ roller leat 
SPDT AS-56/F2-3 
extension leaf 


heavy duty 


L.W.H. 1%” x 43/64" x 
35/64” 
Elec. 40 amps @ 
: Rating: 125/250 V.A.C 
? 40 40 amps Res. @ 30 V.D.C. 
_ampu? i. 


30 amps Ind. @ 30 
Operating Force 45 oz. sain tover A 
YES... Amb. Temp. —100° to + 300° F. oeueaie 
Termination: G3—side solder A3-40/G3-4 
actual size G4—top and bottom maintained 
screws 
G series Reset models also available. For 


switches requiring Military and U.L. 


A4-71/G3-4 
SPDT, 2 CKT. approval, write for details. o4-51/G3-8 


removable plastic 
button 


a @s 


Need a special switch? Call Or Write For Specific Details On Any Switch Type 


Goite be Wewpecd sac crue, (ggg ELECTROSNAP CORPORATION 
Electrosnap engineering can create new 


switches in any quantity to your specifica- SWITCH DIVISION + 4246 W. Lake Street, Chicago 24, Illinois 
tions. Send us your problem ...our answer Telephone: VAn Buren 6-3100, TWX No. CG-1400 


can save you time and money. 





oe 


